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The final 1988 truck sales reports are 
in— and Ford breaks the all-time record for 
light truck sales by division in a single year 
with 1,442,395 trucks sold, according to 
1988 calendar year manufacturers' reported 
retail deliveries. More than Chevy more than 
Dodge, more than any other truck line. The 
highest truck line sales in history! Ford is 
America’s first choice for a tough truck 
line —for rugged full-size pickups, 



newly designed Rangers and Bronco IIs. 
distinctive Aerostar mini-vans, roomy 
Econoline vans, Club Wagons and big Bronco 
utility 4 -wheelers. 

And Ford’s a tivo - way winner— it wins in 
loyalty, too— with the highest percentage of 
repeat buyers of any full line of light trucks* 
Continuing innovations and technological 

advances help make Ford Number One. 
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loo bad 
there’s no such 
thing as 

Scratch and taste” 
advertising. 

Nothing we could say in an ad would impress you as much as 
simply tasting our cigarette. Because taste is what is so impressive about 
Merit Ultra Lights. A richer, fuller, more satisfying taste than you'd ever expect 
in an ultra light. The secret is Enriched Flavor.™ Only Merit has it. Which is why Merit 
Ultra Lights is one of today’s fastest growing brands. Taste one yourself. 

You’ll find it indescribably good. 

Enriched Flavor™ ultra tow tar. dA solution with Merit. 




MERIT 
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Merit Ultra lights 



SURGEON GENERAL'S WARNING: Smoking 
By Pregnant Women May Result in fetal 
Injury. Premature Birth, And Low Birth Weight. 



B Fmliis 

Kings: 5 mg “tar." D 5 mg rsitotine av. per cigarette by FTC method. 
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EDITOR'S NOTES 
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HaFExirtom 



Gowdy 



n P VOL- ‘RE a baseball manager^ 
you dream about permanently 
managing an all-star team, the 
kind that plays only once a year, in July H 
in the All-Star Game. If you're a movie 
director, you dream about having Stal- 
lone* Douglas, Cruise, Streep. Weaver 
and Cher ail in the same movie, 
Magazine editors have dreams, too. 
We dream about having the top writers 
ail working with us at the same timp in 
the same issue of our magazine. 

I’ve been lucky. I’ve already lived out 
my dream once— in our July 1986 
" Bunding Of America"* special issue. 
And now h lVe gotten to do it again. 

There is a special section in thlti issue 
of Porr la a Mechanics that is truly 
an editor's dream. "The American Ad- 
venture ” beginning on page 17, is a cel- 
ebration of al] the things you can see, do 
and appreciate in this great land. It's 
also probably the greatest gathering of 
literal tale nt you V p ] ike Jy m encounter 
in 1969, Here's our lineup: 

Science fiction writer Michael C rich- 
I ton's best-known work is The And turn- 
ed# Strain . He also wrote The Great 
Train Robbery, both of which became 
popular movies. His latest novel for 
Knopfis Sphere, In PM , Crichton takes 
you on a tour of America's spaceports 
and tells you about the people and places 
that are getting us back into apace. 

As hast of ABC's "American Sports- 
man f M Curt tiowdy has traveled to 
many national parks. Rut his favorites 
are the smaller, less visited spots still 



Updike Vila 

Unspoiled by the crowds. Here, Gowdy 
lees you in on his secret places, 

David Hu I tiers! am, Pulitzer Prize 
winner, former corre^pondEnt for The 
New ¥WA Times s and author of the 
beat-selling book* The Reckoning, has 
worked in such exotic places as the Con- 
go and Vietnam, But one thing he 
shares with those of us who lead mure 
mundane lives is b Is end uri ng love affair 
with the car . Hero is his true confession, 

William HofFer, author of Midnighi 
Express, is a regular contributor to PM. 
In fact, this issue's steam train cover 
story r ifc Knm Again/ 1 ipage 117) carries 
the Hofffer byline. His latest book. Free- 
fall ft he story of the Air Canada 767 that 
made a deads tick landing at an aban- 
doned airfield) is based on his article 
that originally appeared In PM. In this 
issue, H offer shows you places where 
old-world craftsmanship and pride of 
workmanship arc still alive and well. 

Kick Mean* lives* in the fast lane. Lit- 
erally. Winner of the Indy 500 three 
times and numerous other races,. Mean* 
takes you on a personal tour of his favor- 
ite driving roads,. 

George Plimpton's forte ts hands-on 
journalism— amply demonstrated by 
his books about quarterbacking the De- 
troit Lions and making a movie with 
John Wayne, and his exploits for us in 
the cockpit of a U.S- Navy t7A-L8("Life 
Begins At Mach If page 75, April '86h 
For this special issue, Plimpton went on 
another ride for us — on the five hottest 
roller coasters in America, 



Hofler 



Mean 



Plimpton 



And lived to tell you about it, 

Pulitzer Prize winner John Updike 
has had so many bonks on the best- seller 
list that it would take virtually this en- 
tire column to list them. For The 
American Adventure/ 1 this member of 
the National Academy of Arts and Let- 
ters visited America's sacred places 
— our most popular monuments— and 
explored the incredible engineering 
that went into their construction. 

Boh Vila, beet known as a Porn.AR 
Mechanics Contributing Editor (his 
column. Old House Restoration, runs in 
every issue) also finds a little time lo do 
a television show for WGRH in Boston 
called "This Old House," We called on 
Bob's expertise to take us on a tour of 
some of this country's greatest restora- 
tion sites. 

Baseball Hall of Famer Ted Wil- 
liams* the last man to hit .400 in the ma* 
jars, ended his baseball career w ith 
every accolade possible, then turned 
around and started a second career as 
one of the world's greatest fisherman. 
And he tells you all about his favorite 
fie hing holes in this issue. 

So? Is that an all-star lineup or what? 
Til next time. 



Old hum 



William* 
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NOW PLAYING AT STONES EVERYWHERE. 

If you want to add star Quality lo your home improvement 
projects. Black & Decker’s got the ticket. Just go to your local 
retailer and look for our Build It With Pride promotion. 

Then purchase a high-quality Black 4 Decker tool 'ibu'll be 
able to choose from among 19 circular saws, sanders, jigsaws, 
routers and drills, So you’ll be sure to find exactly the tools you 

a ffiJ Qu. fc . A taktf i uS ; Int 



need to add improved power and versatility to your workshop. 

After you've made your purchase you'll be able to send 
in and get a home project video tape for only $1.98, The tapes 
available are; Decks, Three Season Porches. Storage Projects, 
and Basement Remodeling. 

When you receive the tape just settle back and enjoy the 
movie. Then get to work. And be a star in your own home. 
Thanks to Stack 4 Decker. 
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Eyes On The Skies 



H CONGRATULATIONS tin a 
great magazine and the fine arth 
cle on the Boeing 747-400 in 
March W ("Big Bird/ 1 page 74). A fel- 
low student and 1 are very interested In 
the field of commercial aircraft and we h tl 
be mounting the 747-4GO poster on the 
wall in our dormitory. We always ex- 
pect the host from PM anri we get it! 

THOMAS A- GHITFI N 
FAULKNER UNIVERSITY 

MONTGOMERY. AL 

Your cover story contains an error. You 
aay that “while 747& have been lost to 
human error and human intervention of 
more hostile £orta, no 747 has ever 
crashed due to a me- 
chanical failure, 11 A 747 
has, in fact, crashed due 
to mechanical failure, A 
747 crashed into a moun- 
tain in Japan when the 
aft pressure bulkhead 
failed, disabling the rear 
control surfaces. 

MARK STEPHENS. 

U.S. NAVAL STATION 
SUBIC BAY, 

PHILIPPINE ISLANDS 

You'jnffconreci that a fail- 
ure in tkv pressure bulk- 
head of the JAL 747 
caused (Cftc cru-sA. But in- 
ve&ttgators from Bocmg, 
the National Transpor- 
tation Safety Board, arid Japanese au 
thonfies determined that the bulkhead 
crack was caused by a human mainte- 
nance error, not an inherent structural 
flaw. Whether or not the Boeing 74 7 r s 
perfect record stdl stands awaits the in- 
vestigation of United Flight SI 1, which 
suffered an explosive decompression 
over the Pacific on Feb, 24 , 

Not A New Angle 

Your article “Year Of The Sterndri ve," 
(page 98 r Feb. '89 ) t with its reference to 
the “breakthrough L-Drive," is about 
32 years, late. 

In 1956-57, I installed a marine L- 
Drive unit, marketed by Fagil Coach 
Co. , which consisted of a Croaley 4-cy l- 
imler aulo engine, marinized and 
mounted in the vertical position, with a 
univeraal-type connection into the l&0 n 
turnable hull-mount^J drive section. Jt 
had dual carbs and good speed, but 



could nut puli skiers like the 3C.Vhp John- 
son it replaced. As you know, it did not 
last bog on the market, ft. A . DIB E±>A 
M ADERIA BEACH, FL 

Work Or Play? 

I was extremely disillusioned with your 
latest “Compact Commandos 1 ' truck 
test (page 51, Feb. '8&). Your testing 
criteria were more suited for evaluating 
Sports cars than trucks. A better com- 
parison would be hauling a full load of 
rook and bricks to the dumps. You did 
not load 2D sheets of '/a-in. dry wall in the 
cargo bed during the pickup perform- 
ance tests. 

ROGER FLACZE-K 
SAN DIEGO, CA 

Many owners are using 
compact trucks as sub- 
stitute sports cars. We 
structured our test with 
this in mind, white not 
ignoring the payload in- 
formation. 

Healthy 
Advice 

As a inyal. Popular Me- 
chanics reader and a 
Victorian house lover, I 
was intrigued to see Bob 
Vila's article on restora- 
tion of iron fences (“Old 
Home Restoration,” 
page32 p April n 39) + 

I did some research before beginning 
my iron fence restoration and there is 
one important tact that came to my at- 
tention: Sandblasting can be hazardous 
to your health. According to the Lead 
Poison Control Unit in my county + any- 
thing that was painted pri or to 1941} ( like 
an antique honseor iron fence) was mn^t 
definitely painted with lead paint. 

The process of sandblasting sends a 
cloud of grit and lead paint part teles into 
the air. This cloud cannot be contained p 
thus posing a health hazard to the user, 
children, pets, plants and neighbors. So 
please don't sandblast or power sand old 
paint. 

Use a heat gun to remove moat of the 
paint, and follow that with a semi paste 
chemical stripper. Use goggles gloves 
and face mask for your safety. Anti Fm 
sure your neighbors will thank you for 
not sandblasting. TOM FLAGG 

JERSEY CITY, NJ 




March 'S?: On sale at time of 
Intense scrutiny of the 747. 
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Whatever look you warn , whatever deck you have, Cuprinor has 
a product that protects and beautifies. Our specially formulated 
deck care products fight the effects of weather and wear 'n tear - 
plus bring out your wood’s 
natural beauty. Ask for 
Cuprinol'" deck products. 

For the look that lasts. 

Cuprinol 

When it’s wood again st weather.' 




fwamsimtT informtilk m cuSI Cupntml* fintful ledtntait Servicer. 

m*24-rROS CT. 800-228-7103 
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TIME MACHINE 




75 YEARS AGO: MAY 1914 




Flameout 

Fire was the enemy > technol- 
ogy the defense, three-quar- 
ters of a century ago when 
this innovative fireproof suit 
adorned PM'a cover The 
“Salamander 41 was made of 
two layers of specially pre- 
pared canvas. Water do liv- 
ened by a L 4-in. connection to 
the firehose coursed between 
Sayers, The suit featured an 
enveloping shower of water 
that plummeted from a noa- 
rie in the fireman's hat, and a 
constantly replenished air 
supply that allowed penetra- 
tion tu the fire source. 
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Aero Evolution 

Noted writers have always 
found a home in P jmge*. 
Back in the second dr cud i - of 
the tumnl t uous 20th ee nti iry . 

it Was Hud yard 1 

Kipling's turn to en- 
lighten our readers. 

Kipling discussed 
man's continuing 
conquest of time 
and apace with ad- 
vancements in the 
HH aero plane. 1 ' ''The 
time is near when 
the word 'inaccessi- 
ble 4 will cease to 
have any meaning. 11 



The airplane's latest ad- 
va ncemont : t ! Ic n n t .'ur tiss's 
enidDsed-cnukpit flying I mat 
undergoing tests un Lakt: 
Knika. New York. 






SO YEARS AGO: MAY 1939 



Fold -A Plane 

Isolationist America none- 
theless foresaw the need for 
improved military airlift ad 
years age. And the result 
u,ijc the swing- tail "flying 
tnj\ car. M Ou,r cover illustra- 
lion depleted this unique 
freight carrier in a peacetime 
role, but moving light tanks 
to the battlefield was aim en- 
visioned. Designer Benny 
Howard, a noted uirplane 
racer of the period, 
planned a 7 x 22-ft. car- 
go hold in a twin-en- 
gine aircraft capable of 
lifting 4 ions. 



Home On 
The Rang# 

Early .signs of America's pas- 
sion for life on the mad mate- 
rialized in this office I'huuse 
trailer designed by a New 



York executive. The tractor- 
hauled trailer boasted rot 
only living arcnmnuid aliens , 
but typewriter, dictaphone 
and filing cabinets Feu- road- 
side office work. 



25 YEARS AGO: MAY 1964 

Acrobatic Sub 

By !%4, Nautilus had tran- 
sited the Pole and Triton had 
girdled the globe, Nayy plan- 
ners were looking for new 
underwater worlds to con- 
quer, and they thought they 
may have found It in the 
“windmill sub, 11 a fascinating 
contrivance that dispensed 
with conventional stern- 
muon ted propellers. Hull- 
width prupulsors revolved 
around the sub's girth. The 
variable-pitch blades al- 
lowed the sub to stand on its 
tail, spin 360*, even fire mis- 
siles from a special bow tube. 



MJLUCm-MII [ lAflNG FROM HOT CTWHE« 

POPULAR 

MECHANICS 



I Jl Cm loti Comet* 
kMi Forlvwl 

JMPY 

‘‘■V i>p- pwm. 

:» m hi ua 




Jtahrtwf 1 1®[> V 




Indytech, Then 

A year previously, young 
Jimmy Clark had come with- 
in a whisker of defeating the 
beefy front-engine Gffen- 
hauser roadsters that had 
dominated the Indy 500. Our 
report, on the Ti4 Indy antici- 
pated the return of Clark's 
rear-engine Lotus — 400 
pounds leaner, stretching 
fuel and tires to 



ciencies— and the death- 
knell of the front -engined 
behemoths that marked 
1 ndy's early years. IN 



INTRODUCING THE PLYMOUTH VOYAGER. 
A 2.5 LITER TURBO, 

SEVEN PASSENGER SPORTS CAR. 



IT TAKES A TWIN BALANCE SHAFT ENGINE, 

OPTIONAL TURBO WITH A 0-60 TIME OF 9 SECONDS 
FOR BETTER PERFORMANCE THAN ANY OTHER MINIVAN, 
FRONT-WHEEL DRIVE, 7/70 PROTECTION 
AND CAR POOL BRAGGING RIGHTS 
TO DELIVER WORLD CLASS SATISFACTION. 

THE 1989 PLYMOUTH VOYAGER TURBO. 





Ifs not just a can 
It’s your freedom. 



it's the freedom to visit dose friends in far-off places. 
The freedom to go tnlo the neon city. or escape 
lo a mountain top repeat The freedom to go across 
country or just across town without a second 
thought. And that's where Mr Good wrench comes rn 
Mr. Goodwreneh takes pride in taking care of your 
GM car. He's factory-trained by GM to know how 



it works. And he uses genuine GM parts, to keep it 
working the way it should So you can drive with 
confidence. Anywhere, anytime Whether you own 
a Chevrolet Pontiac. Okfsmobile. Buick. Cadillac or 
GMC Truck, take il to Mr Goodwreneh 
You II find him at over 7200 General 
Motors dealerships, coast to coast 
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TECH UFOME 

News Of Tomorrow's Technology Today 



NASA Declares A Bold Agenda For 21st Century 



WAS KINCTON t DC -Tar- 
geting Mars, Fhuhtis ami ihe 
Moon, NASA's Office of Ex- 
j duration bus unveiled its 
vision for the fir-Ht round of 
maimed InterpknHtAry raw- 
sioiw. The minion to Phobo«» 
proposed for i he opening 
year-- 1 if L ]n j nest century,. i.s j 
totally new cuncepl. Up goad 
is to develop the Martian sat- 
ellite as a science and staining 
area, paving the way for fu- 
ture exploration i if Mars. 

Under I he proposed 
split sprint minion profib. a 
transport craft carrying ex- 
pl> j ration equipment anti re- 
turn fuel would he launched 
on a minim urn-energy Lnyec 
Lory, Then a manned craft 
would catch up on a high-en- 
ergy sprint trajectory, ren- 
desjvoufling with the cargo 
in Mars orbit after a 
flight uf about nine months. 

Two of the crew would be 
dispatched to explore ilie 
surface of I "hobos in u lander 
carried ahiiard the cargo 



Aiironaut on JiR ctniuiy 
Marc minion rappels After 
bamplH while another sc- Li up a 
weather tutloa 



ship. The others would re- 
main in orbit, performing 
the various experiments 
thrnugli Ude operated sur- 
face rovers. 

The same technologies and 
basic mission profil e could he 
used for a manned Mars mis- 
sii»n. now elated for 2 UU 4 . 
Ruth .Mars trips w ould also 
squire the development of a 
low 1 - E art h - 1 srb it E ransj »rt a- 
tion depot tu assemble and 
fuel outbound spacecraft, 
and recover them on return 

Closer In home, an nbser- 
vat 1 1 r y on the d ark sh le uf t ho 
Moljji wo Li id push hack hori- 
zons nf astronomy sin other 
giant Step, The lunar site is 
ideal because it combines 
clcuj'^ky viewing conditions 
with n stable plat form for the 
kind of large instruments 
\ Inti cannot be Used in orbit. 

Two manned and two un- 
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Highlights This Month 

■ Sensor Wars — The fight to improve 
infrared target spotters heats up. 

■ Coaster Mania — The Pipeline may soon 
be America's hottest thrill ride. 

■ Special Effects — The technology of 
illusion takes on new sophistication. 

■ Muscle Building — The reason 
electrostimulation may replace pumping iron 

■ Sun Power — Refinements in construction 
and lower costs rekindle our interest in 
solar energy, 

■ Tanker Topics — Upgrades enhance 
the workhorse KC-1 0 refueler for 
tactical missions. 

■ Atom Probes — New techniques for 
observing one of the smallest constituents 

of matter. 



manned cargo mjftHitJlis 
scheduled for 2LJP5 wouiii be 
required Lu ^eL up the appa- 
ratus. Rather than building a 
permanent habitat, astru- 



miut* would live in hinder# 
for the full length uf each 2\b 
day mission k arid commute ta 
experiment stations in 
Unpressurized rovers. 
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Filmmakers Press Limits Of Special-Effects Tech 



Check For 
IR Sensors 



SEATTLE, WA— A 
$44 mi] linn facility t'liin- 
plated by Boeing will 
permit rcmb world eali - 
brut inn uf the infrared 
(IR) wnaorrt u md in this 
growing number of SOI 
ami smart weapons. 

Simulations mf moving 
and Hlaliukiarv target 
ran Ik produced with an 
III beam parsing thru ugh a 
series of three hyperbolic 
and parabolic mirrors, 
the largest of which is 
40 in. across. The mirrors 
e^paeid the beam to 36 in. 
across II then passes from 
the high vacuum p liquid -ni- 
trogen -cooled optics cham- 
ber through a 31-in. zinc 



Engineer? In optics chamber, 
seen from IR sensor. 

sfdemde window' — the 

world's largest— to enter the 
annwor chamber. There, the 
sensor, m on uteri on jin ad- 
justable bench, is tested at 
temperatures and pressures 
simulating orbital envimn- 
ments. 



New Twist 
In Coasters 



CLEARFIELD, UT— A 
unique design will enable the 
latest roller coaster frmri Ar- 
row Dynamics to perform 
airplane- like snap rails. 

Scheduled to he in work- 
ing- prototype form within 
the year, I he Pipeline con- 
cept will wl irk by ] daring the 
car's center of gravity right 
between the rads. 

Also, unlike present coast- 
ers, pipeline wheel assem- 
blies have identical pairs of 
mad wheels top ansi bottom, 
so ears operate? sls comfort- 
ably o | Hide [] i j w n as right- 
side up. 

Spiffing 3nd plunging, 
the Pipeline raises Thrill 
rides lo new heights. 



NEW YORK, NY— The sci- 
ence of cinematic illusion 
continues to advance the 
state ollhe arts. 

In one upcoming movie, 
Ihe containment vessel of an 
abandoned nuclear reactor 
has been sealed and filled 
with 7Ya million gallons ol wa- 
ter The fig provides ihe back- 
drop for The Abyss/’ an 



adventure movie set 2000 fl. 
beneaih the Caribbean 
By far Ihe largest freshwa- 
ter filtered filming tank ever 
constructed, the reactor ves- 
sel is 209 ft. across and 55 B. 
deep. It houses a full-size 
model of a submersible hahi* 
tai called Deepcore, 

Smaller in scale, a new 
generation of electronic 




CAMERA HEAD", 



FIN REGISTRATION 
CAMERA^ 



BOOM 



STEPPER MOTOR 



MODEL 

SPINNING 

DEVICE 



BOOM -AXIS 
BALL ACTUATOR 



< SLEW CONTROL 



STEPPER MOTOR 



NODAL-eOlNT 

tHW# ACK , 



ROTATION 

FULCRUM 



HONED 

STAINLESS-STEEL 

TRACKS 






miniature wilh live action. 

Ampex ADO digital -elf ects 
equipment was used to Fine- 
lune al ig nmen t ol moti on con- 
trol shots, and to paste 
images, such as ray-gun 
blasts pulled from other 
sources, into appropriate po- 
sitions on Ihe videotape. 

Using these techniques, 
shots that would have la ken 
more lhan a month to film 
were videotaped in a week, 



equipment is allowing TV 
studios to create convincing 
special effects affordably. 

Paramount Pictures’ War 
nf the Worlds” remake pro- 
good example. An 
advanced motion control 
camera, which is computer- 
driven along 12 axes, films 
sequences of camera and 
model movements controlla- 
ble to within V 1QOl(> o 0 t h 
inch. The sequent; 
superimposed lo realistically 
combine elements filmed in 



Light & Motion of Tor one os 
motion control camera (left |i 
Rimed - War of the Worlds 
spaceships [below lefil. Sets 
were anchored In re^tetor vesjel 
fflghij to pr oduce The Abyss" 
scene [below |, 
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ST. LOU 1S P MO — A way hits 
been found to mcrca*? mus- 
cle strength with jolts of 
h igh ■ i nt eas tty electricity. 
Although the technique, 
called ne uromufrcul el r electri ■ 
cal stlmulatkm (NME.SK has 
Eon g been used by Soviet 
Bloc athletic teams, it has 
baffled Western researchers 
because |suls<?* strung 
enough to be effective always 
caused unbearable pain. 

Now physical [herapi^l 
Anthony Delitto of Washing- 
ton University has discov- 



ered that sensory response 
can be blocked by lining veiy- 
high-freKLuency current in- 
terrupted about 50 time* per 
second* 

"The high frequency 
blurts sensory nerve re* 
apnrHio and allows the subject 
to onsture high levels of cur- 
null." Dcllttn says. Pulses 
from a generator he devel- 
oped in conjunction with 
E 1 eetro-M e d Health I ndus- 
tries can be 20-times stron- 
ger than those from earlier 
machines. 



Soviet Electromuscle Building 



innovator DeNtto applies 
rpuk* through e-lectroefes on V 
welgtitliftef s back, 



Solar Power: Boosting Efficiency, Cutting Costs 



NEW YORK, NY— Solar 
power research has made 
major strides toward !he twin 
goals of cheap, endlessly re- 
newable power lot Earth use, 
and lightweight, reliable pow- 
er lor spacecraft 

Dedicated this winter. NA- 
SA s new Power System Fa- 
cility, at Lewis Research 
Center in Cleveland, has be- 
gun work on a solar power 
module that will supply 75 Kw 
of continuous electricity to 
Space Station Freedom 

The mam lest area of the 
$6.2 million facility is an 
8300-sq -ft clean room, 

I where 90 percent of airborne 
particles can tie filtered. 
There, a system ol cables 
and counterweights will sus- 
pend a 60-lt,-dia. solar con- 
centrator for testing In 
simulated zeio-G conditions. 

When its 19 graphite -ep- 
oxy panels are assembled In 
space, (he concentrator will 
be partol the Station's solar 
dynamic power module 
(SDPM). 

Using focused sunlight to 
heat the working fluid for a 
I u rbngenerator. solar dyna m- 
ic power gels more power 
from a given surface area 
than photovoltaic cells. Also, 
surplus SDPM energy can be 
stored more efficiently than 
electricity from photovoltaic 
arrays. 

Back on Earth, a radically 
improved photovoltaic cell 
developed at Sandia National 
Labs has brought closer the 
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prospect ol cost-effective so- 
lar power. 

Whereas conventional 
celts are on ly abou t f 8- to 20- 
percent efficient, the new cell 
converts 3T percent of solar 
energy to electricity 



By Stacking a gallium arse- 
nide coll on top of a silicon 
cell, rt captures energy from a 
broader spectrum than a sin- 
gle element could. 

A Frosnoli lens concentra- 



tor intensifies the light before 
it hits the cells, The new tech- 
nology brings the Cost per 
watt for photovoltaic power 
down to $4 to $6, compared 
to Si 90 per watt in the mid 
1970s. 



CONTROL 



Newly dedicated Power System 
Facility j above | w(N develop 
subsystems to be i ntegralcd 
Into Spate Stolon power 
suppfy jleFrj, comprising sotar 
dynamic and photovoltaic 
modules. Fresnel! I*ftl 
concentrator [beFowf focui sun 
' on Sandia i pho[ QvGltalC ce I li 
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TflfSCOPNOS 

REFUELING 

BOGAL 



'REFUELING DROGUES 



Drogues Enhance Tanker 



LONG BEACH, CA— The 
hi£t tif Ml Air Foret- Kl - 1!> 
aciiiil refueling tankers came 
nfr the MtDonHfll iJuuglaB 
sisseiitbly lint with now wing- 



lip refueling jmhJs. 

Hull ling n k trueiob]<- hrai?* 
to fuel two ad ( liti mm] pianos, 
the poih make the KC-ln Lhe 
inoiU Versatile air-to-air 



McDonneN Douglas KC-l 0 with 
a ll Fueling hq^es deployed, 

l Linker in the wurlil. The iiir- 
P craft is designed to re- 
plenish all manner of All- 
Foret hardware, but its pri- 
mary rcl* ifl in re fueling the 
tactical air immnmndV fleet 
of F-l 1 1 a. F- 1 6s and F- I ii*_ A 
flt-ei ufKCMU "mother Lank- 
ers* whs uaeit m Lhe IK86 raid 
on Libya, 

From hi.'- position in the 
holly i if the craft, the mfiieJ- 
ing operator can direct the 
fueling of NATO nr T ,±L 



Navy pianos from three 
drogues. Air Force plan tin 
Eire fueled with a 58- ft. Lele- 
Nimping hrsum that maneu- 
vers with its* own control 
surfaces. The operator 
"flies' 1 the boom, monitors 
re flie Li ng i 1| ieni i ions l hmu gb 
periscopes and a video cftiti- 
era , and guides refueling 
planes with belly -mounted 
fUgrial lights, 

Air Force plans call for the 
retrofitting of removable 
versions of the winglip peels 
to additional KC-lOs. 



NEW YORK, NY— Keener 
tools are coming to lhe aid of 
materials science, lhe mod- 
ern alchemy that sacks to un- 
derstand how budding blocks 
ol mailer combine to produce 
substances with specific 
properties. 

The latest instruments will 
speed the development ol su- 
perconductors and other key 
industrial materials. 

The position sensing atom 
probe (PGSAP), developed 
at Cbcford University, uses a 
nanosecond pulse Of high- 
voltage electricity to blast a 
Ihin layer ol ionized atoms olf 
lhe tip of a needle-tike sam- 
ple, The mns lly toward posi- 
tively charged detectors. 

On earlier ptobesol similar 
design, the detectors simply 
timed the flight, allowing op- 
erators to determine the 
mass and thence, the identity 
ol individual ions 

The POSAP, however, 
uses a wfcde- angle detector 



which produces informal ion 
on boih time of flight and ira- 
jeclory A computer interprets 
the data, and produces a pic- 
ture showing She identity of 
each ion and where It came 
from in the sample. 

In the U.S„ an expand - 



ing array ol neutron -beam- 
based probes will bo made 
available to industry to foster 
continued com pe ti ti veness . 

The National Institute ol 
Standards and Technology 
fNIST) has completed this 
country's first cold neulion re- 
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New Probes Reveal Atomic Structures 



IPNS facility staff prepare lo> 
lower sample into Instrument. 



search facility in Gaithers* 
burg, Maryland 

The NIST facility consuls 
Ol o 20.000-sq.-ft. hall, inio 
which seven cold neutron 
beams are directed from an 
adjacent nuclear reactor. 

Chiliad in a -415" F cham- 
ber within the reactor, the 
neuiron$ have very low kinet- 
ic energy. They can probe 
deep wilhin materials, detec! 
both light and heavy eie^ 
mants, and make subtie dis- 
tinctions between isotopes of 
the seme element. 

The Argonne National Lab- 
oratory Intense Pulsed Neu- 
tron Source (IP NS) has bean 
fitted with a new uranium lar- 
ge!. making it the most pow- 
erful neutron beam available. 

Whan the neutrons pass 
through a sample, slight de- 
flections caused by collisions 
with atomic nuclei are detect- 
ed by instruments and rnter* 
preled to reveal atomic 
structure. Eli 

POSAP jabove Feft| ua« Wide- 
angle wnjsr (PeJow left) 
Intensifying c hannd plates to 
show arrangement of 
individual atflmi Derail ShDwi 
iron amrm as red. aluminum as 
green, copper as blue. 
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TWO BODES, 

OHESOULm 



These two machines share a great deal more than 
fust a name. The one o/j the top likes to win at the 
track. H’s the specially modified Daytona Shelby 
that posted IMSA G TU victories this year, dust- 
ing competitors like Porsche and Nissan in the 
process , The one below likes to run on the street, it's the 
Daytona Shelby you'll find at your Dodge dealer, Available over 
the counter with 174 Intercooled turbocharged horsepower. 
Multi point fuel inlection. Vented high capacity 4 -wheel disc 
brakes. Speed rated f6 fires. And a dose-ratio 5-speed Getrag 
gearset. So what’s the connection? Simple. At Dodge, soul- 
stirring performance is what we're all about. And whether were 
at the races or on the nw aipiii CdlfflT 

road , we don't hold f #fC IwCwM Jr/fll/ 

back. For anything . OF DODGE 

Or anyone. f.>A r J VlSiorr QF&Hnxtar istf Fflrfi 
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Vbu don't have to 
dress up to strip 
anymore. 




With new 
Safest Stripper’ 
Paint and Varnish 
Remover from 
3M, you can 
easily and eflec- 
tively remove just 
about any old finish without the 
gloves or other protec- 
tion you've needed 
in the past. 

And, because it 
lias no unpleasant 
odors or harmful 
fumes, you can work 
indoors or outside 
without worrying 
about special ventilation. 

It’s non- caustic, so it won't 
harm wood or skin. It contains 
no methylene chloride, is non- 
flammable and cleans up quickly 
and easily with water. 

It even works differently 
from conventional strippers. 

After applying a thick coat, let it - 
set to fully soften the paint. It 
won’t lose its effectiveness, even 
after skiing all night, so you can 
safely complete the whole strip- 
ping job at one time, 

Its a new approach lo a 
tough old problem. And, as good 
as it is, it's just part of the 3M 
Wood Ref in ishing System. 



From stripping and surface 
preparation, to finishing and right 
on through dean up, 3M is there 




with the right tools and products 
to make t he job go better— and 
to make the project look better. 

So try new 3M Sales! Strip- 
ped Paint and Varnish Remover, 
Scotchgard"* Wipe On 
Poly Finish, and all of 
the other easy-to-use 
3M wood refinishing 
tools and products on 
your next project 
For the name of 
the dealer nearest you 
just call us toll-free at 
1-800-548-6527. 

Because, 
when it comes 
to stripping and 
retin ishing. we’ve 
got you covered. 
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JVie one <f«adt ! anta^€ 
of owning the Pioneer 
6-Disc Multi-play CD Changer. 



chouse from four Multi-play CD 
changer systems to meet your music 
and budget needs. Nor is it the fact 
lhat llie Pioneer 6- Disc Multi-play 
rnogimur works in both home and 
ear players. And its Hut even the 
endless hours of incredible music. 
Again, those are all advantages. 

Then what is the one disadvan- 
tage to owning a Pioneer 6- Disc 
Multi-play CD Changer system? It's 
that parking meters may run out 
before your music does. But you 
know what? Just pay the tickets. 

It’s more than worth it. 

For more information on the 
Pioneer 6-Disc Multi-play CD 
Changer system or your nearest 
Pioneer dealer, call toll-free 
1 - 800 - 421 - 1404 . 



C£ PIONEER 

CAR AUDIO SYSTEMS 



Pivttrrr OfTtimin fllSAf fur-, fangltnirh. (Id 



ftu„ ihe disadvantage of owning our 
(ID changer system is nul I lie con- 
venient irunk-mmi riled changer box. 
That's an advantage. And il s not ihe 
fart lhat you t an control il ui ihe 
lunch of a button from inside your 
car. Thai's an ad v aril age. I no* 

ll's run She easy -loading magazine 
lhat allows you to catalog six nf your 
favorite CD^ lia not ihe ^random 
play” fealurc, Its noL that you can 
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THE AMERICAN 
ADVENTURE 

Our national spirit comes from knowing that we'll never be truly 
finished with the task of making this country great . 



BY GEORGE BUSH 



T HE AMERICAN Adventure. 
Some call it the Invention of 
America — the process by 
which we have evolved as a 
nation, It is a story of human progress 
from the first pilgrims who reached our 
shores to the astronauts who are reach- 
ing tor the stars, ft is an unfinished sto- 
ry. because there is a New America in 
the making every day. Our job is to 
manage the change' It happens in 
steps, sometimes so small it's invisible 
to the naked eye, other times so big the 
whole world can see it. And though 
change cannot be avoided, it can be tor 
the better. Wc arc the ones — each of us 
— who most ensure that a changing 
America is a better America. 

In October, ] watched the Space 
Shut tie land at Edwards Air Force 
Base. We had been waiting out in the 
sun for about an hour — and suddenly, 
just barely through some scattered 
clouds, you could sec it. There were 
two quick booms as it slowed from su- 
personic to subsonic speed . 

When it landed, you could see the 
dust it sent up from the lake bed. Every- 
one around me erupted in applause. 
When the astronauts came out. they 
greeted me, holding in their hands the 
American flag. They said they fella hit 
wobbly, but you wouldn't have known 
it 

The return of the Shuttle — the return 



of America to smace — has been enor- 
mously moving for all of us. I was over- 
whelmed on the day of liftoff by the 
cheers and tears, by the excited sc bool - 
chi Id ren ju m pi ng up a nd down . 

President Reagan said we must lead 
in space if we are lo continue to lead on 
Earth. Space is where great scientific 
and commercial breakthroughs of the 
future will be made Space is where we 
can achieve progress in making our 
country safer from ballistic missile at- 
tack. Space is also where medicines of 
the future will be made, and where 
some of our children may make their 
living. 

It was on thai day in October when I 
realized America will always be an un- 
finished nation, reaching toward the 
future and toward the slurs. The poten- 
tial is always there, drawing from the 
talent and manpower the American 
people provide. This is what consti- 
tutes the American edge. 

But how do we keep the edge and slay 
competitive in the world 1 .’ We keep it by 
keeping the economy rolling and keep- 
ing i he job-creation machine in high 
gear— by keeping taxes down, encour- 
aging capital investment and research 
and development, keening big govern- 
ment off the backs of small business 
— and by making economic opportuni- 
ty a reality for ail Amcricans- 

True participation in the American 



Dream requires a full commitment to 
individual initiative and, especially, to 
entrepreneurship. The heal in of the na- 
tion's economy reJieson the competi- 
tiveness of our businesses, large and 
small, and on the entrepreneurs who 
have built American business from the 
ground up. Our policies and priorities 
must support them, so that the nation 
remains competitive. 

But. when you gel to the bottom line, 
after looking at the myriad of policies, 
regulations and studies, you'll find the 
best competiti veness policy we've got is 
ini proving education. The next genera- 
tion's education is, in many ways, the 
key loth is nation's success in the world 
marketplace. 

As I have said, 1 want lo be the edu- 
cation president. I have proposed a se- 
ries of education initiatives as a 
strategy for investing in people, This is 
a key pari of our building a better 
America. 

We cannot tolerate mediocrity. 
We've got lo cut the dropout rale, and 
make America a more In crate nation. 
1 n it mu ves such as reward i ng merit 
schools and excel lent teachers, provid- 
ing greater choice through the use of 
magnet schools, and instituting "alter- 
native certification" are good ones. 
Creativity and a can-do approach will 
make all the difference in the world- 

Children often imitate what they see 
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in us. If wc don't make education a top 
priority, how can it he one of theirs 1 ’ 
Cur students should he encouraged 
to stud v science anti math, because 
their achievement in these fields is vital 
to their personal future and L o i he 
growth of many of the nation's future 
industries. Among today's strong sci- 
ence and inatli students are tomorrow $ 
talented entrepreneurs. The establish- 
ment of a National Science Scholars 
Program can foster a greater commit- 
ment to science and mathematics edu- 
cation We've proposed scholarships 
and opportunities for hands-on experi- 
ence in federal research laboratories for 
Lop high school si udents across the 
country. I i s good lor the students, and 
in the long run, it's even belter for 
America, 
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Well build a better nation hy work- 
ing hard every step of the way. Before 
one can build, however, one has to en- 
vision the structure, imagine the frame- 
work and dream the dream, “For a 
drainer lives forever, and a toiler dies 
in a day." 

Our nation was founded because a 
small band of visionaries dared to 
dream of democracy . We opened (lie 
West because courageous pioneers 
risked everything For the dream of a 
new home m a new land. 

Thousands of lives have been saved 
because American scientists have 
dreamed of a world free from disease, 
and we have crossed the frontiers of 
space because Americans have always 
dreamt big dreams. 

The American Adventure goes to 

wHftt hOuM khoIo 



“the inner light in which freedom 
lives." to that inherent self-respect each 
of us finds when we work w ith our 
hands and minds, building a life For 
ourselves and our families. It’s the 
power to do what we want with our 
lives and our futures. It's the power to 
he free, 

1 he Invention of America is a rare 
formula It is one part hard work, one 
part fortitude, one part courage and 
one part compassion. Bui most impor- 
tant. it is a vision and belief ihtu each 
new day . each new tomorrow, can be 
better than the last. 

The Invention of America is a for- 
mula with no copy right. It isa vision we 
can share with the world. It is the 
American Adventure in which we can 
take pride. m 
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Americas monuments have chronicled our growing engineering 
skills while reflecting important shifts in the mood of a nation. 



BY JOHN UPDIKE 

T HIS DEMOCRACY’S sat red 
places have evolved through pro- 
cesses that in retrospect seem ran- 
dom and chancy, out of seeds of 
inspiration in one or two determined indi- 
viduals, under clouds of debate and delay 
and budget shortfall, into an impalpable 
rapport with the masses. In 1987. the seven 
most visited national sites were, in order 
—according to the statistics of the II. S. 
Parfc Service— the Lincoln Memorial, the 
Vietnam Veterans Memorial, the Statue of 
Liberty, the St. Louis Arch, the Jefferson 
Memorial in Washington. Mount Rush- 
more and the Washington Monument. The 
poor showing of I he last-named seems sur- 
prising: but you have to stand in a 3-hour 
line, on a summer day, to ride to the too of 
the monument, whereas the Lincoln Me- 
morial is an easy walk-through at the end of 
the Reflecting Pool, 

The nearby Vietnam Veterans Memorial 
is undoubtedly (he nation's most emotional 
spot now. its eloquent starkness of engraved 
black panels crowded with the written and 
floral tributes of wives and parents and 
sweethearts and fellow -soldiers for whom 
[he war and its wounds arc still fresh memo- 
ries. But such warm-blooded immediacy is 
rare in major monuments, Washington was 
dead for 77 years, Lincoln for 57, and Jef- 
ferson for well over a century when their 
monuments were at last dedicated, At the 
time of his death in 1885, Ulysses Grant 
was, we are assured, "'undoubtedly the most 
popular man in America." A crowd of over 
one million attended his funeral and, 12 
years later, the dedication, in New York 
City, of the Grant Monument, popularly 
known as "Grant's Tomb"— a classical 
mausoleum comparable in sheer size and 
costliness only, in I9ch-eeniury America, to 
the Washington Monument and the Statue 
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of Liberty. But over the years the crowds 
who came to this vast shrine thinned, the 
last veteran of the Grand Army of the Re- 
public passed away, and Grant ’s heroic gen- 
eralship became diluted, in our shifting 
historical memory, by our awareness of his 
drinking and the sad corruption of his Presi- 
dent ial ad ni i nisi rations warmth has ebbed 
from Grant’s memorial, i hough its park is 
still gratefully used. The eventual fate of all 
monuments is lo become, like the Sphinx, a 
riddle. 

The word “monument” derives from the 
Latin motif re. “to advise or remind . ’* To 
achieve its monitory, mnemonic objective, 
the monument should be striking in some 
way, usually in its great size, from which 
comes the secondary meaning of “monu- 
mental." The Washington Monument was 
and still is the world’s largest masonry struc- 
ture, the Statue of Liberty its largest free- 
standing statue, the faces of Mount 
Rush more its larger examples of sculpture, 
the St. Louis Aren— properly, the Jefferson 
National Expansion Memorial — its highest 
arch by far. containing more stainless steel 
than any other human project. To erect 
these symbolic marvels, engineers must 
cope with unprecedented challenges and 
create inventive solutions. 

For instance, the Bunker Hill Monu- 
ment. a granite obelisk 221 ft. high in the 
Charlcsiown section of Boston, occa- 
sioned. in 1826, the building of the first rail- 
way in the United States The monument, 
which, in the words of a fund-raising flyer. 
’Will commemorate the Greatest Even! in 
the history of civil liberiy ithc battle of June 
1 7, 1 775], should be, and shalt be, the grand- 
est monument in the world," required large 
blocks of gray granite from a quarry m 
Quincy that thenceforth was named Bunker 
Hill Ledge. A 3-mile rail line from the quar- 
ry to the shore was constructed, with granite 
sleepers, wooden rails lopped by iron 
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Author fohn Updike visits the 
Washington Monument 
{opposite), a grand yet simple 
obelisk of s tow, The Vietnam 
Veterans Memorial (above) 
evokes emotions from a painful 
chapter in our nation's history. 
Both monuments possess 
distinctive designs and unique 
construction that reveals much 
about the life and limes of a 
changing America. 
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making. 
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co n 1 1 n ti- 
ous chain 
Iha b. enabled 
the Loaded cars, 

/ m wj--f traveling down- 

J hill, to pull up the 

~WW empty ones Yet 

the loading and 
unloading at the 
Quincy and 
Charlestown 
wharves proved trou- 
blesome. and the Gran- 
ite Railway Co. . not 
justifying its dispropor- 
tionate expense, was 
replaced by the lime- 
honored method of 
ox learns, which 
pulled the blocks 
the 1 2 over! and miles lo Bunker Hill 
The original design called for 
courses ol stone 1 3 in. high. The fund 
architect, Solomon Willard, asked for 
blocks 2 x h ft. wide and 12 ft. long. The 
extraction and handling of such mas- 
sive siones prompted (he invention of a 
number or ingenious hoisting jacks, 
with w'orm gears and J if ting wedges. 
Most importantly, a steam-driven crane 
was designed by the Boston seaman Al- 
moran Holmes. Its boom hud a range of 
50 ft and could be rotated through 360 s , 
The l atter stages of const ruction were 
greatly eased and speeded by this improve- 
mcni over ox-powered hoisting. Willard 
wrote admiringly. “This hoisting apparatus 
j$ remarkable Tor its compass, and for the 
case and grace with which it perforins its 
work." Also, marvels of stone carving were 
achieved to fit a center core inside the obe- 
lisk, in exactly twice as many courses as the 
exterior, with a curved stair and a corneal 
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N OBELISK MANAGES lo 
combine, in its form, aggressive- 
ness and eternity , peace and a 
.spear. Obelisks in ancient Egypt, 
appearing first as grave markers, came lobe 
used to celebrate Pharaonic jubilees and, 
their pyramidal summits plated with shiny 
elect rum. its symbols of Sun worship. De- 
spile their immense weight, a number were 
taken to Europe, and one such "Cleopatra's 
needle" adorns New York City's Central 
Park. The obelisk became a popular 19th- 
century motif of tombstones and a monu- 
mental rival to the triumphal column, a 
Roman form found in the Place Vcndomc, 



in Trafalgar Square t Nelson's 
column), and in Baltimore, as a 
monument to George Washington. 

The idea of a monument lo Washing- 
ton is as old as the Continental Congress, 
w inch in 1 783 passed a resolu lion in f a vor of 
an equestrian statue of the toga-dad gener- 
al. Washington himself objected to the ex- 
pense and the matter was dropped. No 
sooner was he dead, however, in 1799. than 
the matter revived. The jurist John Mar- 
shall proposed a marble mausoleum In the 
form of a pyramid 100 Ft. sq. at the base. 
Three decades later. Henry Clay cried in 
Congress, "Asa monument, rear st. Spend 
on it what you will. Make it as durable as the 
Pyramids, eternal as I he mountains!" In 
IftJb a competition was held, and the con- 
tend i n g e n tries i nd uded I tal ian campaniles, 
English Gothic towers, and most grotesque- 
ly. a structure, proposed by a California ar- 
chitect, showing “affinity with some of the 
better Hindu pagodas" and featuring a gi- 
ant statue of Washington "attended by la- 
dies gracefully leaning on their elbows." 
Even the winning entry, by Rohert Mills, 
tailed for gigantic stars on the obelisk, at its 
600- ft -high tip a statue of Washington in a 
Roman chariot driving four horses, and 
around the base a colonnaded Greek temple 
100 ft. high with 30 columns 12 ft. across. 
A 1 1 these elaborate features w ere tl rapped 
during the actual ton si ruction, one of the 
most prolonged and tortuous labors in the 
history of American sacred places, 

In the three decades after Washington's 
death. Congress had proved readier to 
come up with florid praise of the first Presi- 
dent than with funds and legislation enact- 
ing a monument. In 1833, private citizens 
formed the Washington National Monu- 
ment Society, which held a competition for 
the design and attempted to raise money hy 
way of the 1840 census, awarding luho- 
graphs to contributors. By 1847, $70,000 
had been collected, enough to finance the 
commencement of construction. On July 4. 
I IMS. with impressive Masonic rites, a cor- 
nerstone was laid, though no one now 
knows which stone it was By 1845, 
£300,000 had been raised, and the shaft had: 
been raised to the height of 1 50 ft 
There it stopped for more than 20 years. 
The approaching War Between the Slates 
and its aftermath extended the interrupt ion , 
but S he affair of “The Pope’s Slone" was the 
immediate cause As anyone knows who 
has walked up the steps inside the Washing- 
ton Monument, the interior walls hold 
about 200 memorial stones donated by 
states, cities, organizations, Indian tribes 
and foreign states. Pope Pius IX sent a block 
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from [lie Temple of Concord in Rome, and 
[he Know Nothings, a xenophobic secret 
society especially antagonistic to Roman 
Catholicism . attacked the watchman on the 
night of March 5. 1854. and stole the 
"Pope's Stone." and presumably dumped it 
in the Potomac. The next year, on the eve of 
a substantial Congressional appropriation 
for completion of the great shaft, the Know 
Nothings broke into the office of the soci- 
ety. stole ail the books and records, and 
claimed to be in possession of the monu- 
ment. which they promised to complete 
as "an American institution. supported 
by all Americans." 

Bui the easily observed change of 
color about a third of i he way up the 
obelisk docs not relate, as is some- 
times thought, to a change from im- 
ported Italian lo native marble. Up 
to 1854. the monument was faced 
with marble From a quarry at Tex- 
as. Maryland, just north of Bal- 
timore. Upon resumption in 
1879. four courses were laid 
with marble from Lee, Massa- 
chusetts. Bui this proved too 
expensive, and (he remain- 
der of its 555-ft height was 
finished with marble from 
Cockeysviile. in ihe Pied- 
; niont section of Mary- 
I land. In late December 
|:. of 1884. 36 years after 
> ils disappearing cor- 
nerstone had been 
laid, the monument 
^ was capped with n 
-y stone weighing a ton 
and a half and 
; topped by a 1 00- 
pound pyramid of 
pure aluminum 
ry'. The giant obelisk 
■ was at this time 
the taJ lest struc- 
^ lure in the 
K world, and it 
remains, by 
j£|H civic decree. 

jg the tallest 
2IM building in 
f| the nation’s 
\- Capitol 

Before 

4% Lhc era of 

43§ skyscrapers 

a and air- 
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and mountain lops were the only way men 
could view their world from above. Now that 
aerial views arc commercial I y commonplace, 
sacred places lend to hug (lie earth Indeed, 
the Vietnam Veterans Memorial descends 
into it. to the depth nfld I ft The most recent 
heroically high American monument isihe 
Jefferson National Expansion Monument, 
designed by Eero Saarinen and creeled to 
symbolize the city of St. Louis's historical role 
as gale way to the West. J i would arch over the 
Washington Monument with more than 60 
ft. of clearance. The construction of this great 
parabola of stainless steel, from l%2lo l%5. 
with the MacDonald Cons I ruction Co. as 
general contractor, involved prodigies of im- 
provisatory engineering 

T he arch was assembled 

of 142 non interchangeable seg- 
ments. cquilalcralh triangular in 
cross section. Prefabricated in 
Pittsburgh, they consisted of an outer skin 
of ' j-in, stainless steel and an inner skin of 
carbon sled. I he gap between Ihe skins. 3 
ft. at the bottom of Inc arch and less than 8 
m. at the top, was filled with reinforced con- 
crete up to the 300-ft. mark and then left 
hollow but for interconnecting braces. The 
first six sections, to a height of 72 ft., were 
stacked by crawler cranes oil (he ground. 
For the rest, a kind of twin railroad into the 
sky was demised. Eight v-tun work platforms 
climbed the two legs of the arch on tracks of 
30-m. steel beams spaced 24 ft. apart. Tele- 
scoping supports kepi the work platforms, 
with (heir own healed shacks, tool sheds 
and sanitary Facilities, level as they climbed 
the arch, When a height of 530 ft. was 
reached, ihe original plan to use guv cables 
for stability was scrapped in favor of that of 
a 60- ion sled stabilizing truss nearly as long 
asa football field. Yet amid all these dimen- 
sions and tonnages, an almost microscopic 
precision had to be maintained; An error of 
as little as [ / M of an inch would cause trouble 
at the top, when the two met . The sled wails 
were cambered l '/> in every 35 ft. to allow 
for welding deformation, and geometry 
control readings were taken at night, to 
eliminate uneven expansion in the sun's 
heal. The last segment fit perfectly. 

Heat expansion also figured in the con- 
struction of the Statue of Liberty nearly a 
century before. The outside of the 151-ft - 
high statue consists of cupper sheets 3.32 
of an inch thick — a hatt thicker dun a penny 
— beaten into shape over wooden forms. I ts 
interior structure was designed bv the great 
French engineer Gustave Eiffel Eiffel con- 
cocted a grid work of i ron bars shaped to 
follow the convolutions of Frederic Bar- 
tholdi s statue. The armature bars were 
not directly attached to ihe copper skin 
but were fitted loosely into LI -shaped sad- 
dles riveted to it. thus enabling Ihe great 
sheets of shaped copper to expand and 
conlract in the weal her (rt preparation for 
I he renovation of the Statue in the iflfiOs, a 
team discovered that alt (70S of these bars 




In contrast, Thr Hunker Hill 
Monvmtn r — A mtrica 'i first 
monumental monument — also 
introduced innovative 
construction techniques for The 
period. One of America's fflp iy 
railways was c ons tmeted to 
move stone from funny to 
buHding site, and a steam- 
pou'ered derrick— eapabte of 36tf 
movement — -gently laid the 
massive Mocks in place. 
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were frozen imo place by corrosion. 
The replacement of 1699 of them was 
one of ihe most painstaking and cru- 
cial. though unspectacular, aspects of 
Ihe renovation, whose most prominent 
impro vernc n i w as t he dc-e lect rif icati on 
of the torch and a return to Bartholdi's 
original concept of a gilded, reflective 
flit me. The entire renovation, in pass- 
ing, generated another monumental 
“most ": The scaffolding at no point 
touched Ihe Slatuc: it was the largest 
free-standing scaffolding ever built 
News stories about Ihe heavily publi- 
cized restoration spoke of the pride and 
esprit cle carps among (he workmen. 
The quixotic actualization of these 
enormous symbols does seem to inspire 
the work crews Monuments lend to 
have good safety records: The con- 
struction or the St. Louis arch, calcu- 
lated to cost the liv es of 1 .1 workmen, in 
fact proved fatality-free, and the 
Mount Rush more sculptures, though 
carved at a perilous height amid a num- 
ber of mishaps, caused injuries but no 
death in their 1 4 years of creation, from 
1927 to ]94] Not the least accomplish- 
ment of Gutzon Borglum, the head- 
strong creator of the gigantic 
sculptures, was his welding of a crew of 
mostly local South Dakota mine work- 
ers and roughnecks into tin artistic in- 
strument that, with dynamite and jack 
hammers, sensitively translated his vi- 
sion to a granite mou maintop. One of 
ihe crew. Red Anderson, said shortly 
before his death 26 years after work 
slopped. "I think now that Rush more 
has been 90 percent of my life " Bor- 
glum himself devised the sling-seats 
that held the men secure as they drilled 
at the cliff-face. And Borglum, who 
had previously worked on Stone 
Mountain near Atlanta and there used 
a photo- projector for ins aborted bas- 
relief, invented for Mount Rushmore a 
hoom-and-plumh-boh arrange men I 
whereby points could be transferred, at 
the enlargement of an meb to a fool, 
from his ) -dimensional models to (he 
rugged volumes of the mountain. 

/k HAPPY PROVIDENCE, 
/m it may be. has watched over 
A4 our foremost national mon- 
JL ^Laments, slopping them short 
at a grand simplicity The Vietnam Vet- 
erans Memorial, we are surprised to 
read, was first designed by Maya Lin 
with a row of toppling stone dominoes 
in from of the wall of names — an ob- 
structing pun her Yale classmates per- 
suaded her to eliminate. 1 n arriving at a 
sacred place, we are moved, often, by 
effects that can scarcely have been 
planned — the sheer loneliness, for ex- 
ample. of the Washington Monument 
on its bare knoll and. at a new sacred 
place in Washington, the slight lilt of 



the round plaza of the Li n i ted States 
Navy Memorial on Pennsylvania Ave- 
nue, a tilt that makes us fed we are on 
1 1 ic d ec k of a shi p w it h. the Ma i uc . s! ight- 
ly more than life-size. of the Lone Sail- 
or and his duffel bag. This plaza, a map 
of the world carried out in two tones of 
granite, embodies a new breakthrough 
in stone cutting, a method of cutting an 
irregular line with a high-powered, 
computer-directed jet of water and sili- 
ca slurry. Without this technique, 
which can slice 2-in. granite at Yi-in. 
per minute, the lightly fitting coastlines 
could not have been carved 
Advanced stonework ing techniques 
con t ribulcd as well to t he emotional 
impact of the black granite tab- 
lets imported from India, since all 
American granite was gray-streak- 
ed — that make up the Vietnam Veter- 
ans Memorial. The mirroring polish 
was imparled, in the final stage, by a 
felt buffer covered with tin oxide, 
which is finer than laic. The beauty and 
legi bi I i ly of l he Ic t lering were finely cal - 
ibratcd'. They arc precisely .038 in. 
deep, with a central valley that mini- 
mizes shadow. 

T he newest major 

American monument, the 
planned Astro nauts Memori- 
al in Florida, also employs 
highly polished granite— a mirror-fin- 
ished sheet, 50 ft. wide and 40 ft. high, 
which will reflect the sky while angled 
mirrors behind it shine sunlight 
through the dead astronauts 1 names, 
which are perforaled in the stone and 
filled wuh glass ora light-diffusingcp- 
oxv. The names — 13 men and two 
women have thus far died in the space 
program — will thus appear to float in a 
reflected sky The slab is mounted and 
motorized to track the Sun through the 
day. and at night electric light will shine 
through the names. The emotional ef- 
fect of this apparatus must wait upon 
its construction. In its depictions, the 
memorial seems possibly loo glitzy and 
tricky. Its designers claim lhal a tech- 
nological venture warrants a techno- 
logical memorial, but technology can 
outface our aesthetic sense and render 
matter trivial We expect our monu- 
ments to be simple ana still — emblems 
of permanence to which we bring the 
living flowers and passions of freedom. 

We expect monuments, loo. to be 
low maintenance and relatively im- 
mune to the erosions of lime. In fact, 
nothing material is totally immune. 
Even the giant faces of Mount Rush- 
more are constanlly inspected for fis- 
sures and repaired. Rust and corrosion 
attack metal, frost and spalling attack 
stone, and vandalism ana acid rain arc 
on the rise And there is a danger, even 
in our spacious and ceremonial Capi- 



WHEN YOU GO... 



Gateway Ardi 

11 N 4th Si 
St Louts. 
ITO63102 
[3t4] 42S4IG5 
Open: wsaf-rTJtincf, 
Qv&tyday. 

Cait ic* linn 

Fee ■ rram— S2 50 

adulls, 50 perots 
child ran. 




Bunker Hill 

Boston. 

MAQ£l29 
(617)2*2-5641 
Open: year-round, 
evfliy day. 

Call foe tiflwfi. 

Fee' frae 
Parka* 

Charted own 
Navy Yard 







Washington 

Menumenl 

Naftgnal Park 
■SgronCp 

HQQOfttoSE, 

Washington!, 

OC 2024.2 
1202) 4@5 -0666 
Open y&ar-:\"jufid. 
every ttay. 

Call for limes. 

Fee. Iree 




MountfluahmcHe 
J.S. Depi 

OMnlBrio* 

F.O Bust 260 
Kfr-fSlCKYj 
SO 57751 
(60S) 674-25S& 
Qpffn-yesr-rpgnct, 
ehraiydsy- 
OaJNPf limes. 

Feti: free. 




Slaluff qI Liberty 

Liberty Island. 

NY 10004 
(2ta)3$3-3267 
Open: year-round, 
Everyday Frmn 
Satisfy Park, 

1 Aphl— Sflfri ovary 

daylrcim Liferenv 

SiaiePartt 
Fee- $3.25>adLf(L* 
$1 .50 Children. 




lol. of loo many monuments The long 
delay in building the hraiiklin Delano 
Roosevelt Memorial, though its funds 
have been already voted by Congress, 
shows a traditional reluctance to rush 
into creating sacred places. A monu- 
ment needs space around it, and l ime as 
well, A clutter and proliferation of sa- 
cred symbols and spots is a sign of deca- 
dence in religion, including the secular 
religion of patriotism A monument 
should be singular. Fate and happen- 
stance have endowed this democracy 
with a constellation of remarkably var- 
ied and aesthetically impressive repre- 
sentations of our national adventure, 
and this endowment should be en- 
larged with care, w 
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iLUmRAJJQNi BY MARlCi \ ERfiO 



WELCOME 
TO THE LAND OF 
OPPORTUNITY 



l 




Some of the best opportuni- 
ties in the land are on me wa. 
Jlief^SnnquuiUon dial tomor- 
row's jobs will require more 
education and training than ever 
before. Thafs why the Navy is the 
perfect place to launch your 
career 

The t\ avy I las him ilrct Ls i if 
jobs in more than GO different 
fields — important fields like 
nuclear propulsion, electronics, 
computers* and aviation. 



You don’t need experience. 
You earn fill I pay while you're 
training. And when you qualify 
the Navy gives you the kind of 
challenge; responsibility, and 
advancement potent i:il that's 
hard Lo find anywhere else. 

The Navy gives you much 
more than a job You'll learn 
teamwork and leadership skills. 
You'll build confidence; Earn 
respect and develop the qualities 
you’ll need to succeed in life. 



lalk to your Navy recruiter 

today; or call 800-327-NAVY 
lion l miss the opportunity of a 
lifetime 

Get ready for tomorrow in 
the Navy of today. 

NAVY 

You are Tomor row. 
You are the Navy. 




A THE 

American 

Adventure 



spaceport 

AMERICA 



Observing today what may well be America's tomorrow in space 
— at NASA's launch pads , control facilities and research centers. 



BY MICHAEL CRICHTON 

O NEGATIVE Y maativc Y, 
says i he voice, and I push the 
joystick left. That's butler, 
watch your speed now." I’m 
starting lo sweat, standing here at the con- 
sole in the Shuttle, 1 look up. and see ihe 
arm swing the giant w hile payload cylinder 
over my head, toward the hah module. 

I am surrounded h> multicolored control 
screens, flickering video images and win- 
dows. Out windows to my left and right ex- 
tend grid work wings of the Space Station, 
silver against the black of space. Directly 
ahead, the curved habit at ion module roof, 
and the blue Earth beyond Alt the other 
windows Lire black. I lower the payload cyl- 
inder tensely. It weighs _d tons. 

“Dow n on 7. axis— no. Ihe other way— 
/ axis, looking good— now your correct 
yaw— no. the yaw — uhoh! Soft alarm!” 

A yellow button flashes. My console 
screens shift color 

"Your rohol arm is loo light against the 
payload.” Looking at ihe monitors. I see 
ill at l h is i s l rue . G o t o y o u r me n u 5w ii c h 
losingle-iomi mode.” 

Standing beside me in the simulator at 
NASA's Johnson Space Center in Houston, 
Blaine Brown talks me through ihe payload 
docking. I am practicing something that no 
human being will da in real life for at least 
five years, but procedures for 1995 must be 
tested now. The simulator evaluates dock- 
ing procedures and console instrumenta- 
tion for the Station yet to be built, and it's 
realistic enough to make me a little nervous. 

In fact, one or (lie pleasures of the John- 
son SpaecCenier. outside Houston, is ihui 
* I si tors Can gel a real sc rise of w hat it's like to 
live in space, both now and in the future, 
Manned spaceflight is the special province 
of JSC because ihe astronauts are trained 
hereon Shuitle simulators You can also see 
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the niuckupuf the new Space Station sched- 
uled for construction lit 1995. and \VETS. 
the huge tank where astronauts practice 
their extravehicular activities, or Ev \s 
Our rut a re in space is constantly surpris- 
ing, Nothing is quite the way you think it 
will be. It’s ironic that astronauts should 
practice EV As in a giant water lank, be- 
cause it turns out that f:V As are dangerous 
not for the traditional science fiction rea- 
sons of floating aw ay or being punctured by 
meteorites, but because spaecsuits are 

maintained at less than one atmosphere 
pressure and decompression problems are 
possible. 

Something hetier w ill he needed for ihe 
Space Station, w here astronauts areexpeci- 
ed to assemble Lite Mars ships in orbit 
Robotics teams itl Johnson arc making an 
automated buddy, called the EVA Retriev- 
er Lucky visitors occasionally glimpse the 
Retriever being tested. If a tool is lost, the 
Retriever can immediately go pick it up. Its 
video- and laser-imaging eye's distinguish 
among visual targets. Its programs can in- 
spect the tool and decide w here to grub it I n 
add i I ion. ihe Retriever w ill also serve as a 

f ieri eel dumb assistant lor astronauts, fol- 
owing simple verbal commands such as 
"hand trie the wrench” or “hold l his Tor me " 
Hands are a traditional robolics prob- 
lem. Cliff Hess of JSC talks about making 
"stnurl hands” for robots— hands that sense 
when something is within their grasp, hands 
that can feel how lightly they are squeezing, 
hands that can manipulate an object be- 
tween their fingers, as we can luma fork ora 
screwdriver, In fact, robotic technology has 
advanced remarkably in the pasi few years 
In one lab. I tossed a baseball to a smart 
robot hand, which caught it perfectly every 
time except w hen it got too quick, and 
caught the ball between its fingertips. I 
shook hands with this UtahMIT hand, and 
its grip was gentle and precise, although its 

PM PHOIOON OTOSITF V*fJ. BY Sklf GANDY 





Fur rrflH 1 . our space quests 
mu>t begin on DPiTfr, Author 
.Michael Crick tan (opposite! 

UtBtti Kennedy Space 
Center, America's principal 
sprier facility, prior lit last 
fails Discovery launch. The 
metric! erf the Shuttlf-dcpfayuhlc 
Slifbb rriFFu pint farm 

represents one avenue ft} future 
exploration of the Co%mo>. 
Kennedy's Vehicle Asseinhhf 
Hnilding (above) is framed by a 
rather mundane yet oftal 
element rn America's spare 
infrastructure — the huge crawler 
tractor that trau spurt h~ assembled 
arbiters fuom r u/ Kennedy 's feut* 
launch complexes. 
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SITCEQWFfHOTD NA5APHQTQ 



SPACEPORT AMERICA 




fofmSon Space Center's illusion 
Control, the Start of NASA 
during on actual space lavnch- 




Nrw spare suits are developed in 
large water tanks at Marshall 
Space Flight Center. 




America's future 4sUv»auts 
convene at Spate Camp in 
Huntsville. Alabama. 



infrared sensors gave il a slight quiver, as if 
hinting that there was still more lo come. 

W HAT'S AMERICA'S future 
in space?" Rick Chappell 
pauses, looks out the window 
at (he beautiful rolling halls of 
the Marshall Space Flight Center in Hunts- 
ville, Alabama. This is Von Braun territory, 
the place where NAS As propulsion systems 
are designed, a place of pragmatic, hard- 
nosed men. Visitors see signs of that lough 
legacy everywhere, from the tiny primitive 
bunkers where wc tested our first rocket mo- 
tors I now a historical preservation site) to 
the giant concrete superstructures used to 
check modifications in the Shuttle engines 
after 

Chappell is tough-minded loo, and his 
message has its grim side. "Every commis- 
sion that has looked at w hat we ought to do 
in space — the Payne Commission, the Ride 
Report, the National Commission on 
Space, the National Academy of Sciences 
— has recommended the same thing." he 
says, "A vigorous program in both space 
science and in manned flight. Wc should 
have a program to study our Earth from a 
variety of orbiting platforms. Wc should 
have a robotic exploration of the solar sys- 
tem . We should go hack to the Moon, reach 
out to Mars, and ultimately colonize both 

F daces, as a part of man's eventual release 
rom the bonds of this planet." 

Chappell points out that the American 
public agrees: Polls show that 67 percent of 
Americans want 3 vigorous space program, 
and 72 percent favor a joint U.S. -Soviet 
mission to Mars. 

Will wedo it? 

- T hope so," Chappell says. "The future 
could be just incredible " But then he 
frowns. He doesn't say what we are both 
thinking. 

Present trends are not so encouraging. 
The Soviet Union , t he first nation to put a 
satellite in space, Ihe first nation to put a 
man into orbit, is now the preeminent 
space faring nation on Earth, far surpassing 
the United Stales. Last year, the U S S R 
accounted for almost 90 percent of the 



world's orbital launches Wc launched sev- 
en rockets into orbit. The Soviets launched 
1 10— and much of that supporting a 
manned program. The Soviets have now 
put eight Space Stations into orbit, and 
have logged three limes as many man-years 
in space, as wc have, although 15 years ago, 
wc were in the lead. 

"I don't want to sound negative," Rick 
Chappell says, but the statistics are disturb- 
ing. American education is faltering, espe- 
cially m science and engineering Ten years 
ago. Americans made 75 percent of the 
world's new discoveries. Now we make 50 
percent. If present trends continue, in 10 
years we will make only 30 percent. America 
has always competed with advanced tech- 
nology. but wc arc slipping fast. 

What about the cost of the space pro- 
gram. at a time of budget deficits? what 
about our priorities, our pressing problems 
on planet Earth? 

Inn competitive, technological world, wc 
can't afford ml lo go. And Chappell points 
out i hat out of a total national budget of S l 
trillion, an annual expenditure of $20 bil- 
lion on space is not burdensome. The De- 
fense Department spends 30 limes what 
NASA does and a small pan of that could 
easily be diverted to civilian space. 

■jp F CONGRESS CAN T grasp that 
||| space is vital to America's future. 
|l youngsters sense it instinctively. Gut* 
JLsidc Marshall is the Alabama Space 
and Rocket Center, where visitors can crawl 
inside an Apollo capsule, walk through .VAt- 
Ink. and take rides that give them a sense of 
weightlessness and high-G acceleration. 
Space Camp is also located here, and last 
year 1 9.(100 youngsters, a third of them 
girls, came to Huntsville lo attend. The 
number of kids has been increasing steadily 
every year since the camp opened, 

One 10-year-old was interviewed on TV 
after his week at camp. Asked about the fu- 
ture, he spoke of colonies on the Moon and 
trips to Mars. The reporter said, “How are 
you going to gel the Congress to pay for it?“ 
"Maybe your Congress won . t,“ the 10- 
year-old said. "But mine wilJ," 

At the National Air and Space Museum 
in Washington, DC., visitors are reminded 
that the history of manned flight is a pecu- 
liarly American undertaking — something 
we have dominated from the days of Kitty 
Hawk. Two blocks from the museum, in 
NASA's newly formed Office of Explora- 
tion. Alan Ladwig considers where well go 
next. 

Mars is the next great emotional objec- 
tive. the next target lo fire the imagination, 
but Mars is far. both in distance and in time. 
“The Moon isn't very far away." Ladwig 
says. "You can go and come back in a few 
days. But the shortest scenario for a round 
trip to Mars is 15 months, and some scenari- 
os run almost three years.” 

What's the best way to go? The Rjde Re- 
port recommended ihe "split sprint.” in 
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Qri sale April 27 through 
May 13, 1989, at most K mart stores 
across the U,S.A 




Spring savings on the best 
brand names in car care! 





SALE 



LIMIT TWO 



Whistler 1 



AC DUftAGUARD 

OIL FILTERS. 

FOpular sizes for 
many US. and 
import cars and 
light trucks. 



H6024 OR H6054 DUAL BEAM Ofl *9004 BP 
HALOGEN REPLACEMENT BULB. . .SALE 11,97 EA. 



HALOGEN HEADLAMPS. 

Single beam. HSOOI. H5QQ6. 
H«SI, H4656. 



SALE 

6?7 



Whistler 200 

POWER PLQUtl 

-son 


■ rtVY 

■ a tv 


AUEBT 




DOUBLE SUPER HETEflOOYNE 




4900 



WH-20G DOUBLE SUPER- 
HETERODYNE RADAR DETECTOR. 

Audibfe and visuaJ warnings Ldi J d^ofi 
burton. Precisely tuned to boih X and 
K bands. 

ftariar rtmrrtor? not au.nl^EjIp in CT or ^ 



SPARK PLUGS. 

Standard or wsmot- 
type plugs for many 
US ears and Fight 
trucks. Sold In 4- t 6-, 
and Slacks only 



SALE 



791 




7 MM and BMM PJug W\tt Sets Fs # Many Cars. 25% off regular priced 










SR 300 AMfFJVI STEREO/CASSETTE, 

Compact unit with fast forward, eject 
switch, and stereo indicator. For many 
cars and light trudts 

| cfr-JiDL SvU 14 Dull DERT 





A UDIOl/OX 



WW2 AM/FM STEREO/CASSETTE. 

Eteatonic cuning, IZ-statk>n memory, 
seek, cfuartz clock. 10-wan output 

SALE, 



JENSEN i' 

■ ■ 


r m 


1 

1 

8 

• 

• 


BU ■■■ 



JENSEN 



CS-2000 ETR AMiFM 
STEREO/CA5SETTE. 

Autn stop tape player. 2’CoiOf LED dock, 
8-stauon presets, fOwatt output 

SALEi 




ES-RTJ AMfFM STEREOf CASSETTE. 

PLL quart? tuner, seek function, preset 
tuning, 6 push buttons 

SALE 



169 °° 




*r*- +n— *ir- ->t- in- _ -nr- *u- 



| »- r- ■ h 

I ' ' : 

|-1J“ * -I— -Ft- 



1 “ *- *- J 

Ft- -l|- -it- -tt- -If- 



H|l^ 

f*3r irco 

w 

Ml lEiff 



AUDIOVOX. 

AMP-7aS SEVEN-BAND GRAPHIC 
EQUALIZER. 

SO- watt equalizer witti dual power meters 
LED slide controls, and buirt-rn fader 



most StDfEi 







AN Automotive Car Radio Antennas . 40% ofr regular prices! 









SPARKOMADC 



LC-269 COMPLETE AMPLfFFEB 
SOUND SYSTEM. 

Matched pa if of 6" x 9" coaxial speaK^rs, 
Wp[h TOO- wan amplifier Far cars r trucks, 



IS -6930 6' r x 9" 

DUAL-CONE 

SPEAKERS. 

DigrtaF ready Mflxxiai " 
dual cone speakers with- 

120- watt output 73-01 

stronlrum magnets 

SALE M J|AA 



KS-4 COMPACT 
4" DOOR MOUNT 
SPEAKERS. 

Dualcone r SO watts peak 
power, shallow-mount, 
fuk-range 

SALE m J|AA 



OtO pioneer 

TS’fOIl 4” DUAL- 
COMH SPEAKERS, 

4-Qi. strantjum magnet 
Maxxr at'" door-mount 
speakers with 6 frVM 3 tt 
output 

SALE ^# %AA 



SPARKOMATIC 

SK'6950 4 -WAV DECK 
MOUNT SPEAKERS. 

400 wans peak power, 
four-way system, digital 
reddfy. 



^■.■jiisSIs m moit scorn 



Whistler 



IKRACO 



WH 400 OUADRADYNE RADAR 
DETECTOR. 

Precisely tuned to receive X and k band 
signals Audible and visual warnings. LED 
rnditaces presence of radar Highway and 
city burton 

SALE ^ AA tt.iciM ;Tpr t-rm- 

m » , 1 W-I, It:-T in CT . - W 



YOUR CHOICE 



MAYDAY T 
EMERGENCY 



C20 40<HANNEL 
CB RADIO. 

Compact, with squelch. 



MAGNETIC- 



CB RADIO, 



Compact 
emergency CB 
radio with 
magnetic-mount 
CB antenna 



digital readout 



electronic tuning, LED 
signal strength meter, 
instant emergency 



channel 9. 



Whistler 400 



Key duplicating 4 v*ilitftr rot home or vehicle 






K mart - proud sponsor of 
the Andretti Race Team, 





3 TON RATCHET 
JACK STANDS. 

Adjustable with locking 



MECHANIC S 



ROLLER SEAT, 

Has s wive] casters. 
Molded construction 



Oniy m K martfm 



Only K maftf 



C? TON HYDRAULIC 
JACK with 
PLASTIC CASE. 

|&ALE#%fMF 



r MECHANIC S 
CREEPER. 

Professional quality 
molded creeper with 
side bins, swivel casters 



4 TON HYDRAULIC JACK WITH CASE 
6-TON HYDRAULIC JACK WITH CASE 



CAR RAMP. 

Heavy duty wirn 
w hi&i cradle and .drp- 
reysianuncline Handy 
For all-around use , 



Oniy at K m an! 



2 'A TON HYDRAULIC 1 W TON GARAGE 
FLOOR JACK - C ompact . JACK 
heavy-duty conurunion c^PCwV# 

One-piece handle # JT 

Style -'rxj iitfr m.iy t'-irv 



29900 



■ 2 HP AIR m 
I COMPRESSOR 

k 325 pSJ Mounted 
M un 20 -q.Hll-jn tank 

i.i m'iirnpnai’. 
Jnuudri H 5 r at* hmr. 

1m COutfWl 
inriatnr ktf . fllniv qi,f\ 



3IB JI AIR RATCHET OR AIR DRfLL, K AIR 
HAMMER, JMPACT WRENCH, OR 
UNIVERSAL DUAL ACTION SANDER, 

SALE 



YOUR 




A lew! 



4-PIECE MECHANIC S 
TOOL CHEST SET. 

Includes 6-drawer chest, 
3’drawer tabrner, 3-drawer 
add^n chest, and hangcjn 
storage unii Available in 
most stores 

SALE 



CHILTON REPAIR 
MANUALS. 

Fur auto or truck and 
van. Choice of three 
editions Available in 
most stores 



Only at K mart* £ 



HenchTop 



jVpLVif 

Only at k mart: 



31-PIECE SOCKET SET. 

Professional quality 3 IW* 
dtivc wjth the most 
popular sockets, both 
metric and fractional 



SOLD SEPARATELY 



J DRAWER ADDON CH£5T 
HANG-ON STORAGE LlftlFT 



6r0ff AWfR CHEST . 
3 DRAWER CABINET 



"Bench Top 



Afertrf I 
Oniy dt K man* 



14-FC 3/8 r DR. SOCKET SETS 
FRACTIONAL OR METRIC 
SALE 



1 6-PC . U4' 1 Dfl. SOCK ET SET - FRACTIONAL 
SALE 9.97 

9- on H-PC. 3.'0' DR. SOCKET CLIPS. . . 
SALE 6.97 EA. 

SELECTED PROFESSIONAL QUALITY 
SQUARE BLADE SCREWDRIVERS - . 

SALE 1,98 EA. 



Details \n stone. 




GENUINE SHEEPSKIN 



PLAYBOY SEAT COVER. 

Hi-pjle puJIcn cover 
starches over regular or 
hhtaCH bucket Wflrm 

in wpnter Cool in summer, 
Machine washable 



SEAT COVER 

Luxurious comfort. Deep ptle 
100% wool front For bucket 



^w-umo ! t it* man Mrirm 



sunTtine 



BON-AIRE 



79GB MINI SUN 
SUPER TACH tl 

2 5 m" case 
diameter 0-BD0Q 



Only rtf K mart! 



New! 



VOUR CHOICE 



7901 SUN SUPER 



TACH n. 

D&GCO rpm scale, 

3 3fQ" cJmJ face 
Works on 4-. 6% and 
^-cylinder 1‘2-volt 
negative^ round 
engines. 



12-VOLT CAR VAC. 

Specially designed For use 
wrth cars, campers, vans, 
trucks and boats With 
■ittachmenls. Choice of colons 



Nfw/ 



.flL'IluLaEtfe in flitrU 



New/ 

Only cJf K mart! 



3-IN-1 Alp COMPRESSOR, 

Compact 12 volt. with onfoff switch, 
spn^emeegency light. and pressure 
gauge 220 psi Scyie and ante may vary 



LFB-225 DELUXE AIR USA 
COMPRESSOR. L 

225 psi. With pre is; jregauge, emergency 
right and warning Hasher \2 volt 



DELUXE SNACK 
TRAY AND CONSOLE 

Color choree 



(£f USE OUR 



K man makes spring 
cleaning your car easy 
and inexpensive. 




MEMBERS ONLY SEAT COVERS. 

Deluxe scnped tweed scat cowers 
far hr and (aw 'brick bucJcet, 
fe bench. and split bench seats. 

B Great fitting and long wear trig. 

V~ E 1097- 

L ■ M PKG. storr. 



Deluxe western-sty re form- 

f acting bench covers for 
standard and mini Trucks 



I KflAcOj Rubber Queen 



KRACOl Rubber Queen 



4-PC. CARPETED 
FLOOR MAT SET. 

Twin front and fear in 
blush carpeting StyFe 
and mfr. may vary. 



4-PC. RUBBER 
FLOOR MAT SET 

Twin front and twFn rear 



SALE 



NCWf f 
Only af K mart! 



k\- Aj'fM-'- 1 
Oniy ar K maw 



POLY fCOTTON CAR COVER, 

35% cotton. &5% polyester. Water 
repellent AIJ elastir bottom with 60" 
L-siife dipper reinforcement. trunk 
strap, dufffe bag. I grommets and PP 
rope M, L, XL. 

“ LE 5097-- 

in Ftluil 

IV BCM« 



72-SPOKE STEEL SALE 
WHEEL CO V ER. 

Choice of 33" 14" or * 

F 5" sizes. Chrome Jr E 
finish with detachable 
basket for easy 



CHROM E-BLACK METAL WHEEL 
COVER* 

IVTETAL WHEEL COVER’, SALE 7,97 E/ 

*Both available in 13". 14" or T5" sJZtL 



cleaning. 



% 


DURANGO SEAT 




COVERS. 




0 — 



Seat covers and fkw mats available In choice of colon. 




Keep your car looking great 
with brand name cleanup 
products at K mart savings. 




TURBO-TEK PRESSURE WASHER OR 5WIRLON 
MARK fl BRUSH r For car, Rv, van or lionw 



YOUR 

CHOICE 

EACH 



T URSO WASH SOFT-SUOS 32-FL. OZ 
BOTTLE OR SWIflLQN PQLY WASH 



16 FL. OZ. bottle 



YOUR 

CHOICE 



100% COTTON 
SHOP TOWELS. 

12 -pack. 

SALE 



CAR WASH 
TOWELS. 

2-pack. 2D rt * 40" 
100% terry cior n 



GENUINE CHAMOIS. 

3 iq ft 

4 50. FT. .SALE 10*97 

5 SO FT SALE 12*97 



BONUS PACK 
PROTECTANT 

Helps proteci and 
beautify. 20-fL-dLT 

SALE ^00 
ECONOMY SIZE 

protectant 

64- N -oz 

SALE mOO 



WHEEL 



CLEANERS 



Wrne Wheet, Mag 
Wheel, or Wheel 
Magic All-purpose 
Wheel Cleaner 



YOUR 

CHOrCE 



M Mfr.'i Mail-rn 
Rebate* 



Prise 

Art Ei 
Retort# 



64* LrOZ- ECONOMY 
SIZE WfRE WHEEL Of? 
WHEEL MAGIC. . 

SALE 4.97 EA 



$300 Retail 



frebafe E-tibj^T to mrr 's 
■Jipuiatii>n^ 



* 1 














' New* ( . 

Qrtfy a; K man! 



Specta ! Price! 



■ IrtSWltoUcn »vfltt*Wf 01 t» IddtiDTtM 
change orny eu Uwrs witfi wrvtc* 
Arfiing trtyAti letwtt fiOW 5- Stylr 



Afcw* I 



SALE 



DELTA PACKER 
TRUCK TOOL 



: AACW/ 



Rii^ber Queen 



2 -PC. TRUCK- BED/ 
TAILGATE MAT COMBO 

includes rubber bed mat 
and tailgate mat Protects 
truck bed from scratches, 
dents and rusting S iffs rg 
fit many trucks. 



SALE 



49 00 



Rubber CAjeen 

DIIRAKON 



TRUCK BEDLINER5- 

ln- stock models ro frt most 
fi ill-sw rorsg*ed trucks and 
sdurt bed Ranger, SfQ 
trucks Over-rail design 
with tarlqate protector 



SALE 



I5Q 00 B 



USA 



Special oriDtr? 

BEDLiNEIH 179.00 



■ 



TUFF BIN UTILITY 
STORAGE BOX. 



c/? USE OUR 

Xat/a/my 



TRUCK WORK BOX. 

J-ur full- or mid'irje trucks. Dura We 
polyethylene con«f union Won't 
rust, dent, chip. peei. Ur track 



SALE 



69 97 









Rubber Queen Deftecta^Shield 

BUG AMD STONE DEFLECTOR 

Smoke. re d P biue, err dear bug deflector for many 
pickups and vans Wrth brackets MR may vary 

SALE 

1097 BP" 0 S 3 



TRUCK TONNEAU COVER. 

Vinyl truck 'bed tower protects LcHjga 
enhances appearance, and saves fuel 
Sii-es to fit most short- or longHbed trucks 

/WhUi:* irtmrtw *[m#i 



KENCO Rondure, Inc 

SLJ DING TRUCK WINDOW, SALE 

Tinted glass, black frame Fits Mfc JB ( 
stock rubter molding for many 
prckupj Style airdirtfr may vary 

INSTALLED. SALE 54,97* 



CAB LENGTH RUNNJNG 
BOARD- Fits most full- and 
mtcNsiw trucks. Extruded 53" 



INSTALLED 



PORTABLE WINCH 



2000-pound capacity fake a 
load off pulling jobs on 
car, boar gr equip- 
ment trailers 
Easy Co n q. 

| Operates off 

lAvoit power 
\iiur ce. Model 
I V PP-20CO with 
case 



TRUCK CAB ORGANIZER. 

Rugged maided construction, bath vertical 
and horizontal storage space Fit'; behind 
any full-size truck seat. 



I9900 



In sTtsiTI Wfth Wfvkr only during regular icrvitc hCrnri 



TI7UCK llE-DOW/NS 






HIGH-LEVEL 
BRAKE LIGHT 

For many cars. 




BOSCH 



SALE 



399° 




YOUR CHOICE 

FOG LIGHT KfT 

JfactangLjIar hai&qen amber or clear log 
.right kil Model #223500 or #2235 re. 



EA 

YOU* 

CHOICE 




Piestone 



POWER STEERING 
OR BRAKE FLUIDS, 

P2fl-oz 

STP k SUPER- 
CONCENTRATED 
FUEL INJECTOR 
CLEANER, 

12-fL-oz 

SALE 



STP OCTANE 
BOOSTER 

JZ-fi-o* 
sale. . . 3.97 




ONE-GALLON 
UNFVERSAL ATF. 

Multipurpose iranyrtssion 
fluid For passenger cars, 
fight trucks an# vans 

SALE 



*/tNca 

I* 






LhikmnJ 

- iri.'l n 



OctAirs 

.rn itcrc. 



Best uf the Outdoors 

“ “WISHING 




SALE 



ONE WIPER 
BLADE OR 
TWO REFILLS, 

Popular sizes to fit 
many US cars 
and light trucks 
16^20* 

YOUR 
CHOICE 



On sale April 27 through May 13, 1989. at most K mart stores across Ch-e U.S.A. 
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VriifiPrs fp Kennedy Space Center 
(tarn of America's space heritage 
at Spaceport USA. 




The € ontwHed ecological life 
support system experiment at 
Kennedy writ $how Mars mi&twrr 
planners haw to grow food on 
tong-duration flights 



which an unmanned cargo vessel is pus isi 

Orhjl j round M:irs. followed by a manned 
High c shat would lake 15 months — 440 
days, including 3!) days in orbit around the 
planet. Astronaut Michael Co It ins argues 
For ihe "Venus Flyby,” which would lake 22 
months — 600 days, wiih two months al 
Mars. Other possibilities include orbiting 
ihe red planet wiih a manned landing on the 
Martian Moon i ’hobos, which is much easi- 
er. but which lacks the excitement of Mar- 
tian landing. Ladwig's office won't even 
make a recommendation about the best way 
logo until 1992. And there won’t bean actu- 
al night to Mars until 2004 or so. For Lad- 
wig, even the quickest journeys will require 
demonstrated technology that docs not. ill 
the moment, exist. 

“To take a single example." he says, "we 
talk about assembling the Mars ships in low 
E drill or hit. using personnel rrom the Space 
Station. But al Cape Kennedy they need 
hundreds of people to assemble the Shuttle. 
We won’t have all those people up the re. Its 
not dear to me that anyone has taken a hard 
look at whet her we can really do assembly in 
orbit.” 

Tin certain we can work all this out, 1 ' 
Lad wig says. "But right now. as we sit here, 
the studies haven’t been done.” 

TTNTHE FAR CORNER of the Kenne- 

ij dv Space Center in Florida, miles from 

|fl the excitement of the launch complex- 
JL.cs that draws so many visitors each 
year, across the cause way near I he manatee 
preserve, is Building L. where Bill Knoll 
runs CELSS: Controlled Ecological Life 
Support System. At its center is a hyperbar- 
ic chamber once used to test Mercury cap- 
sules. Surround i rig the chamber are two 
stories of giant air handlers, filters and 
pumps, miles of tubing, thousands of wires 
All for a simple purpose. 

Bill Knott is trying to grow food for one 
man in space. 

People have talked glibly about growing 
food for years, but Knott is, in his words, 
"actually trying to do it.” It’s not soeasy. He 
has massive technical problems growing 
wheat, potatoes and soy in a dosed environ- 



mental loop. And he’s also worried about 
the psychological problems of food for the 

crew. 

Knoll asked a university nutrition de- 
partment for recipes using the six foods he 
knew he could grow "They gave us about 
200 recipes, of which may be 35 were do- 
uble. ” It s not enough. ‘They told us they 
needed tomatoes, and we hadn’t planned to 
grow tomatoes. And you need a source of 
oil for cooking, The astronauts have flour, 
but bread is hard to make if vou don’t have 



eggs and milk. 

Will future astronauts be vegetarians? 
"Not necessarily,” Knoll says. “We're try- 
ing to get some meal in there ‘ One system 
he is studying involves growing Tilapia, a 
trash fish In one laboratory, spinach grows 
on hydroponic stems, nourished by the 
waste of swimming fish in an adjacent lank. 
But will this system work energetically? It s 
too soon lo tell. 

T HE EARLY DA YS or spaceflight 
were short on amenities. It’s said 
thal when ground crews opened 
the 3-man Apollo capsules back 
From the Moon, ihe stench was breathtak- 
ing. The Shuttle is roomier and more pleas- 
ant . but its toilet is notorious: smelly, noisy, 
despised by crews. This is tolerable for 4- to 
7-day flights m space. Bui what will long- 
dumi it m life in space be like? 

Moving down the Space Station mockup 
at Johnson, we come to ihe crew quarters. 
Inside, the station is square. Crewmen live 
on each of the four Walls ( including floor 
and ceiling, since in orbit there's no up and 
down. > Each personal space is roughly the 
si/e of a small walk-in closet, containing a 
computer, TV screen. VCR, lockers and a 
porthole. They’ll sleep in wall-mounted 
sleeping bags, and will call home to their 
families every night, "The Soviets found 
that was the key to long periods in space," I 
am told. 'They’ve got to be able in call 
home every night.” 

Further down the hab module is the toilet 
(extensively revised! and a vacuum shower 
(slow, but it works), then the medical sta- 
tion and the galley. Where’s the exercise 
equipment? They point up. It's directly 
above me. mounted on the ceiling The gaf- 
ley is pleasant, white and clean. Racks of 
food pull down from the ceiling, each meal 
individually wrapped. 1 try to imagine what 
n will be like losn here with my feet hooked 
into fool restraints and eat a meal while 
someone else sits upside down in front of me 
on a rowing machine. 

Listening lo the explanations, it becomes 
Clear thal LEO — Low Earth Orbit — is still 
very much a part of Earth. The Space Sta- 
tion is not separate from the Earth, but 
rather a remote outpost, like Antarctica. Its 
environ menial loops arc not truly closed. It 
is not truly independent True indepen- 
dence for man in space lies in the future. 

This is how wc got to ihe Moon Werner 
Von Braun of Huntsville strapped nine proven 
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GAS. 

AMERICA'S 
BEST g 
ENERGY lAf 
VALUE. W 

1*100 Atm ncir Gas Assdciafton 



Switch to gas. 
It heats water 
for half the cost 
of electricity. 



rackets together to make the Saturn 
/—and then he strapped together five 
of those to make the mighty Saturn 5. hi 
essence. we rode to the Moon on 45 
prevfc) usly prove n rockets coupled with 
an absolute minimum of new technol- 
ogy 

Another Huntsville project in the 
Von Braun tradition is the unmanned 
Shut! I e-C . inie n ded for st a rtup in 1 99 1 . 
Utilizing existing boosters, rockets and 
launch facilities. It gives NASA a 
heavy-lift capability at minimal cost. 

Although the Shuttle can lift 240,000 
pounds into orbit, the orbilcr itself 
weighs 200,000 pounds This means the 
payload is only about 40,000 pounds, 
which is not enough for the 1990s. Bui 
the unmanned Shuttic-C can lift 
170,000 pounds, with greater launch 
schedule reliability, at half the cost. 

Woven into the schedule of manned 
flights, Shull Ic-C would enable the 
Space Station to be built in 19 months, 
instead of 38 months. And ShtuUe-C 
can lift, for example, a Mars Rover 

C rohe and its Centaur Rocket into em- 
it. (In fact, it can lift two into orbit ul 
one time-1 f or scientific teams like the 
Jet Propulsion Lab. which have been 
fighting probe weight with expensive 
miniaturization, Shutik-C offers at- 
tractive possibilities. And NASA des- 
perately needs an alternative to the 
manned or biter 

If Shuti!c-C represents the sensible 
near future, what s fart her ahead' 1 One 
place to look is Lhe Ames Research 
Center outside San Francisco. Here, 
amid a startling, unworldly landscape 
of gian t pipes and enormous braced 
lubes- the wind tunnels that have 
made Ames world-renowned— some of 
NASA's most advanced work is being 
done. t< hints at a bizarre and startling 
future to couth.*. 



For example, the National Aero- 
Space Plane, the "Orient Express" in- 
tended to fly at Mach 22 from New 
York to Tokyo in an hour, is now being 
studied with the most powerful super- 
computers in the world But it isn't just 
a matter of airflows and wing structure 
—the computers at Ames are also do- 
i n n mofocul ar chemist rv . 
■f-'fcROJECT SPOKESMAN 
I J James A mold points out that 
It "the Aero-Space plane will be 
M. literally flying in an infer- 
no — at temperatures of 30(XT K. where 
most metals liquefy and run,’' At such 
extremes, the hot metal surfaces react 
chemically with molecules of air flow- 
ing over them, affecting performance 
And hydrogen ions in its exhaust flow 
into the metal of the plane, changing 
Lhe aircraft in what is called “hydrogen 
embrittlement “ — flexible metal may 
now shatter like glass. 
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Then, when the airplane enters space 
and cools, the supersaturated hydro- 
gen ions may leave the aircraft so rapid- 
ly. I ike soda fizzing over in a bottle, that 
they literally explode the airplane. It is 
as if the whole airplane is subject to the 
bends, 

Faced with these exotic problems, 
Arnold says it will take three years of 
intensive study to decide whether lhe 
N.ASP is huildable at all in the foresee- 
able Future. But as Arnold says, "that's 
what turns us on— the challenges " 

C OMPUTER SIMULA- 
TIONS of a different son can 
be found in the Life Sciences 
building, where Steve Bryson 
and Rick Jacoby demonstrate the Vir- 
tual Interactive Environment, known 
locally as "the helmet." It s almost un- 
believable: a system out of 2 1 st century 
.science fiction. 

You wear a special glove, and a 
headset which contains an LCD screen 
on which is projected a computer image 
of a different room As you walk and 
turn your head, the projected view be- 
fore your eyes changes. The illusion is 
uncanny. 

You can push objects around in this 
other room . bounce halls off the walls, 
manipulate robot arms. You can make 
Macintosh-iike menus that hang in 
space, and you can grab the menus in 
your hand and move them out of the 
way if they're blocking your view You 
cun ride up and down escalators. 

Yet none of this is “there." in the real 
world. Flip up your helmet, and you’re 
standing m an ordinary room at Ames. 
Flip down the helmet, and you are back 
in some other, very exotic worUL 
What good is the system? Operators 
can control distant robots with preci- 
sion. taking them over Already the 
Mars Rover s eyes have been linked up 
to the helmet. Earth bound scientists 
can walk through graphic displays of 
their data, inspecting them from all 
sides. Astronauts can use menus and 
diagrams inside their helmets on EVA. 

In fact, the Virtual Interactive Envi- 
ronment is so revolutionary it seems a 
little like the first computers — it'll be a 
few years before people figure out all 
the tilings it can be used for 
Back in the real world — Launch 
Complex 39 at Cape Kennedy— one 
day before the launch of STS-26, Dis- 
covery. It's the first launch in two and a 
hal f yea rs since Challenger. 1 1 ’s one day 
before the 3(Hh anniversary oT NASA. 
Roughly 30 years aft ar Sputnik, roughly 
20 years after the landing on the Moon. 
And one day before the signing of the 
international agreement on the Space 
Station in Washington. 

America is going back in space 
Five thousand members of the press 
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Ilk tailed a .Jet Mate’ and it was created hy Lite 
very same engineers of sun and fun who bring you 
the world lanunis JET SKI watercraft. 

Jet Mate’s got, a big, reliable, powerful, Kawasaki two- 
stroke engine ami no-propellers jetdrive, So its nimble 
and agile and fast, just like si JET SKI watercraft 
But since ills a boat, it’s diy and stable and has 
plenty of mom for three fun lovers and their gear. Like 
fishing tackic or scuba gear Or maybe just lunch, some 
cold soft drinks and a big tube of sunblock. 



Jet Mate conies with its own trailefana, tteeause oJ 
its jet drive and shallow draft, you can launch it just 
about anywhere. But you can’t get it just about anw 
where. So call 1-800- 4 46 -JETS for the location of your 
nearest dealer. And hiiny 
Jet Matek new. But its already going last. 



Kawasaki 

Get tlie good times wet. 



Isia !imi drt .<:* iNNJ 

UmmtiVEipidP 
Mil Ml tfW W a i Mt n n h.% 



rl «■» Inf J 5 . T*i. I'ltnK-irtlKIliirtAlirT 
H 4#^- fclw.-Prw md *m M l tfr** 

Iita Wfu a&H to I 



Jlrtilcalf ^4A FLIL W. IU HK HD.PflBUltftd Ifl 



1 



SPACEPORT 



_ Teflon 
Probats. 




This isa polish unlike any other polish 
or wax. 

Turtle V&Jt® Plus™ Teflon? a 
Unequalled protection. Against dirt, 
grime, salt... you name it! 

New Tiiille W&x Plus with Teflon . 

The ultimate protection. 

The ultimate shine. 



turtle 
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are here at Kennedy NASA's over- 
loaded. The weather's sticky. The press 
is irritable and complaining until sun- 
down, when everybody goes out in bus- 
es to Launch Complex 39B. 

Then all the complaining slops Ev- 
eryone falls silent, standing before the 
most expensive and dangerous depar- 
ture lounge in the world. In the dark- 
ness, the Shuttle is brilliantly 
illuminated by searchlights which 
streak far into the night sky. Discovery 
shines like a jewel. 

As hundreds of press photographers 
swat mosquitoes and snap their pho- 
tos, the Shuttle appears like a cathe- 
dral. a great edifice reaching toward 
the heavens, brightly illuminated. 

Emotions come unbidden, the real- 
isation that the exploration of space is 
ihe great human adventure of our cen- 
tury Ii is a profoundly romantic un- 
dertaking, and it is unquestionably 
expensive and dangerous, as explora- 
tion throughout human history has al- 
ways been But this is the next step, and 
it is ours to take. *M 



WHEN YOU GO... 



Ktitnady Spaco 
Center 

FL32&99 
Spaomofl USA. 
(£07)452-2121 
Open: Every day 
cop* Chnstmai 
Call farllffioa 
Fefl.' Swopori USA 
— Trw:2*XHJrtRj& 
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Si TStfriil*™ 

Mirthtii Space 
Fllahl Canter's. 
Alabama Space 
And Rocket 

Ce Filer 

Hunlsvilks, AL 
35007, i,2 05) B37- 
3400 Every 
day bui Christmas 
Call For limes 
Fw:S10 edulis. 

$6 children. 



Lyndon & 
•Mmaon Space 



HOgjfetOiT, TX 77050 , 
( 71 3 ) 403-4321 
Qpw Everyday 
except CTiiiaima*. 
Cam 

Fee. tree. 
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THE GREAIEST THING 
TO HAPPEN TO PIGSKIN 
SINCE FOOTBALL. 

25 ^ 



stronger. It wont wear 
tlirough or scuff as easily as 
cowhide because it's abra- 
sion resistant. 

BoarHide makes them 
more breathable. There are 
tiny pores in the leather to 
let moisture evaporate, so 
your feet will stay drier. 
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Wolverine' BoarHide 1 " 
boots may not be as exciting 
as professional football, but 
they are a breaktlirough in 
footwear. Because they’re 
the only boots made of 
BoarlTde. 

BoarHide is specially 
treated pigskin. At Wolver- 
ine, we tan it twice with a 



Bmirllutf islOMippif, 
if V ui xtf u r i tfbtc without 
brrtikinj’ it in. 



unique process so its better 
saturated with heavy oil. We 

[|[ 
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77rr. 

Extruded [ihir If \fedga halts 
mtf-ymr mrijify hufkj^unmtt'f. 

end up with extremely flex- 
ible, water resistant leather 
And you end up with boots 
that are both durable and 
comfortable from day one. 
BoarHide makes them 



BoarHide also makes 
them more comfortable. 
Where cowhide can be stiff 
and unforgiving, BoarHide 
leather is supple horn the 
start. And it stays that way. 
When your boots get 
wet, they'll 

TV f lose Ctlt construction 

crwatzs a cwjftirro to * 



otaorfrfti shock of a 
hdrridaybuiOTlt. 






still be simple after they dry. 

And at the bottom, 
there’s the Extended Wear 
Wedge sole. It’s made of 
oil resistant polyurethane 
which is ultra-light and abra- 
sion resistant. In short, the 
sole will last longer. 

So try a pair of Wolver- 
ine BoarHide boots. They’re 
more durable. More com- 
fortable. And made by an 
American company with 
over one hundred years of 
experience. 

What could be greater 
than that? 
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Availahtv in safitty toe and mdt width*. 
Made* «f US. A, 
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AMERICAN 

THRILLS 



From oldie-but-goodie woodies, to high-looping steel, PM takes 
a coast-to-coast tour of the nation's hottest roller coasters. 



BY GEORGE PLIMPTON 

0 far a life ftj SemtttiOfta rather than rtf 

Thoughts! — Keats 

AST AUTUMN 1 TOOK the last 
ride of the season on the Coney Is- 
land Ci done before it dosed for (he 
winter, I drove lot he Brook ly r sea- 
shore — a mistake, peril tips I had been (old 
l hat the best way to prepare for ihc Cyclone 
was to lake the subway — its jostling. sudden 
stops, lurching. swerves, swaying ami noise 
being the perfect condilioning exercise. I 
had not been on a roller coaster for more 

1 hart 20 years, hut as I drove along Surf Ave- 
nue and saw the bulk of the Cyclone against 
the evening sky ihe same feelings came 
back — t he vague discomfort- the slight 
quickening of the pulse, (he same self 'ques- 
tioning: Why on earth am I doing (his’ 11 In 
fuel, f had a perfectly legitimate reason -to 
report about experiencing rides on l ivc of 
the nation's great roller coasters 

The Cyclone, Coney Island, 
Brooklyn, New York 

Coney Island, was the obvious choice to be- 
gin with. Opened in 1927 and remodeled in 
1967. its Cyclone is (he most celebrated of 
roller coasters. Charles Lmdberg once said 
i hat (he i brill of (lie Cvch/ie heat i he thrill of 
flying. After all. such an experience is per- 
haps the keenest -fell, certainly of adoles- 
cence— wuh a near tactile memory of the 
event itself: the climate of the evening, one’s 
raison the trip, the first sight of the vast edi- 
fice. the faint shrieks of those already com- 
mitted to its embrace, the slow inexorable 
progress of ihc waiting line, the wonder) hat 
□nedid nol duck under ihc re si raining ropes 
to forget the whole thing ami enjoy a lemon- 
ade at the concession stand before a visit to 
the less- taxing Kun House. 

Bui no. one shuffled slowly toward (he 



loading station . cackling hysterically at the 
feeble jokes of gallows humor until ( he fina I 
lowering into Ihe cracked leather scat of ihe 
ear itself, the damp of the iron bar across 
the lap — and then as one stared gloomily up 
(he incline of the I iff -hill, the pleasant carni- 
val sounds of (he fairgrounds fading away . 
one heard only the harsh clacking of the 
ratchets underneath as the coaster headed 
up through (he cool of the evening toward 
(he last hump, which had nothing beyond it 
but ihe dark sky 

All of (his came instantly back to mind on 
(he Cyclone. The true icrror set in on ihe 
first drop After poisingat the (op of (he lilt - 
hill the l rain picks up speed down a sharp in- 
cline arid then abruptly— almost as if the 
(racks had conic to the edge of a cliff — the 
slope falls away at an even greater angle, 
nearly straight down, so that I was stricken 
by (wo stages of terror, one follow mg on (he 
other almost instantaneously I do not re- 
member veiling oul right during ihc ride, 
but I recall a number of strangled cries and a 
few breathless exclamations of "Lordy!" 
—an expression I tend to use at moments of 
extreme stress. I decided that (his would be 
an interesting method of rating ihe five 
roller coaster rides I had planned I jotted 
down in my notebook that the Cyclone had 
p reduced 10 Lordy 1 " s. t lie lud i n g n n c ! n re- 
lief as we gl ided back to the station 

I rode t wice that evening, sitting in the 
rearmost car for the last ride of the season. 
In the seat m front of me I noticed a passen- 
ger wearing a jacket covered with pins, but- 
tons and patches denoting various roller 
coasters around the country . On the station 
platform I introduced my sc IT His name was 
Steve Urbanowicz, and he had been riding 
the Cyclone since it had started up that 
morning. He announced himself as a roller 
coaster buff and a long-standing member of 
A.C.E. . which stands for American Coast- 
er Enthusiasts, a dub of about 2000 mem- 





Action journalism: Anther 
George Plimpton rtcolltcts 
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sen t ride tm Sit t ings ‘ 
Shock Wave (ntnur'i'l. 
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bers i k referred 10 his jacket as his roller 
coaster tuxedo. “J wear it for rides on ihe 
opening and dosing days of ihe season/’ 

I explained my projeci and asked Ur* 
banowicz how he rated Lhe Cyclone among 
the hundreds of coasters he had ridden, He 
hardly paused. 

“The Coney Island Cve tone isal lhe lop." 
he said. "Il has that fantastic first drop." 1 
nodded in firm agreement. "It had good 
turns and a big finish— it doesn’t peter oat. 
Just us you think you're gelling to the .safety 
zone at the end. it gels faster. 

"But I’ve never been bored on any roller 
coaster," (Jr banowicz went on to sa>. “For 
my 29th birthday I picked [lie Humaitie to 
ride For every year of my life. I wondered if 
that wouldn't be a lest of my enthusiasm." 
The Hurricane, he explained, is located at 
Boardwalk And Baseball, an amusement 
complex near Haines City . Florida. L I ar- 

Anatomy Of The Modem Steel Roller Coaster 
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rived at 9 in lhe morning. It was raining 
slightly. which is good because you gel a 
faster ride. 1 reached 29 rides and I had no 
thought of stopping except fora lunch break. 
I rode lhe Hurricane unlit it closed — 79 
times. That's 24 morel ban my record up un- 
til then, which was 55 times on the Loch 
t Vm Monster in Busch Gardens, near Wil- 
liamsburg, Virginia." 

J whistled in awe and asked if he still 
yelled at points during the rules. "Perhaps 
not a yell." he said. "A shout from lime to 
time is certain! y a part of it." 

We went across the street to an open air 
bar. The tracery of lights along the length of 
the Cyclone winked off, its strange convo- 
luted shape dark against the sky. ”|i']l be a 
long winter." Urbanowic/ said wistfully 

The Cyclone, Riverside Park, 
Agawam, Massachusetts 

The Riverside Cyclone is aesthetically won- 
derful to sec — a vast pure while structure set 
in the hills at Agawam. 4 miles across the 
Connecticut River from Springfield. Mas- 
sachusetts Physically, the Cyclone is a ter- 
ror- -perhaps the wildest ndc of alt the 
major roller coasters. One of the reasons for 
ils kinetic violence is that it is built in a small 
area, requiring extraordinarily steep drops 
and quick turns to fit everything in. Il was 
designed by Bill Cobb, who has gone 
through open-heart surgery and is advised 
not to ride his awesome creations. 

The lih-hill is extremely steep, a 2S° 
slope, so that I found myself tilted back 
hard against my seat as the train clacked up 
toward the summit. Here there is a mild 
(urn to the right onto a kind of platform. 
This ingenious design gives the passenger a 
side view glimpse of the horrifying first drop 
f 112 ft, Hand iilso — as my seat companion, 
t .dwardJ, Carroll. Jr,, who owns Riverside 
Park, pointed tmi — a 2 -second look at the 
mountains of Western Massachusetts be- 
fore the world changes into one of 
drops, catapults and twists. At 



the bottom of the first drop, the train moves 
at 60 mph into 3 high-speed banked turn, so 
that if it were not for l he restraining bar. a 
rider would be tossed over Route 1 5¥ into a 
grove of trees. Enthusiasts consider this 
wrenching, 45" banked turn to be the coun- 
try's prime first drop experience— in my 
case, producing three "Lordy !"s in a row. 

t asked Carroll why Riverside had not 
picked a more original name than Cvdone. 
He smiled and said his people had had a 
number of naming sessions. Rut they decid- 
ed i hey couldn't go wrong naming their 
rollercoaster after I he grandduddy of them 
all— Coney Island's Cyclone. 1 nodded in 
agreement; The number of “LordyV's was 
aBouuhesamc. 



The Shock Wave, Si* Flags, 

Great America, Gurney, Illinois 

I did no! much like the looks of the Shock 
Wave at first glance. Staring up at the great 
tubes of the complex I was reminded of the 
conduits and pipes of an oil refinery. Shock 
Wave provided not only the first steel roller 
coaster ride of my tile, but also my first ex- 
perience with loop-the-loops. There are sev- 
en in the ride during which the passenger Is 
literallv upside dow n. Because people wait- 
ing in fine can sec the loops and the trams 
sweeping through them upside down, there 
is a fair amount of anticipatory yelping and 
near-weeping from the high school crowd. 
One young girl started to approach her car. 
glanced over at the loops, then just kepi on 
walking toward the exit sign. 

My guide on the Shock Wave was Paul 
Ruben, a member or A.C.E and the editor 
of RolierCoasterl, the organization's maga- 
zine He carries Dramanimc pills so his 

! pleasure or the rides is not compromised h> 
celing queasy He offered me one. 

" You gel clammy after fouror five 
limes, " 

I said one ride might be enough. 

I accepted his offer. 

As we inched forward in the line for the 
train. Ruben said that the hack car was the 
desirable piace to ride the loopers: One sees 
the front of the train upside dow n, which 
gives a vivid premonition of what is to 
come He also suggested that I turn mv head 
to either side in the loop and watch l he hori- 
zon rotate— thereby intensifying I he feeling 
of being upside down 

Such advice is very much like the sugges- 
tion tikii the best way to ride a rollercoaster 
is to resist the urge to grip the restraining 
bar with desperate strength — ’"while knuck- 
ling it" axil is called — but to relax instead, 
so thai the ride can be experienced, not 
fought against. Another way to feel a 
ride is to Ijfi one's feet off the floor of 
the car. A better-known method 
is to hold one’s arms aloft. This is 
not only a macho gesture 
t Look Ma, no hands!" 
— suggesting emancipa- 
tion from the bonds of 
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adolescence), but since one is held in place 
only by the restraining bar, (here IS a greater 
sense of flirting with danger Thai is a famil- 
iar sight from the Midway — a train load of 
upsl retched arms on (he upper slopes of the 
coaster, as if ihe passengers were victims of 
a stick up by a gunman in (he rearmost car. 
It is, however, no! a common sight on Shock 
Wme. 

At the time I rode Shock ltVt\ it was the 
tallest 1 170 ft. I and fastest 165 mph) steel, 
looping coaster in existence. The length of 
the first vertical drop is 155 ft. — the equiva- 
lent to an urbanite tike myself lo peering 
over the edge of a 1 2-story building. 

I did not lift my fccLoff the floor ! w hite- 
knuckled it. I do not remember following 
Paul Ruben's advice on the loops. I suspect 
my eyes were closed. 

] cannot truthfully say what it was like to 
be in the loops except that I wondered 
vaguely if Ruben's Dramamine pill would 
be effective. As for the "Lord y!"s. they were 
loo many to count. 

The Thunderbolt, Kennywoud 
Park, West Mifflin, Pennsylvania 

Most roller coasters mow out of the station 
and begin climbing a lift-hill almost imme- 
diately, First-lime riders cm the Thunder- 
bolt are puzzled, even lulled into com- 
placency. because looking along the 
(rack from (lie loading plat form they can sec 
no sign of a lift-hill: The track leads off at a 
slight decline into a leafy forest of oak trees. 
Stranger still, there is no sound. Missing is 
the familiar clatter of ihe ratchets, which 
prevent the cam from slipping backward if 
the chain lift breaks. Absent too are they cl Is 
of passengers on a downward plunge. Only 
the operator in his little booth at the end of 
the platform, impishly rolling his eyes heav- 
enward and crossing himself, suggests that 
what lies ahead is not going to be like taking 
a horse-drawn carriage-ride through a for- 
est parkland. 

Sure enough, a short distance inLo the 
trees the coaster drops into a ravine and 
plunges down toward the Monongahcla 
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Gut-wrenching sutjmsr drops 

chiiractrrizf Kmntfivovd Park's 
deceptive Thunderbolt. 
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IF YOU THINK THE ARMY'S Ml LOOKS 
MEAN ON THE OUTSIDE, YOU OUGHT TO SEE 
WHAT IT LOOKS LIKE ON THE INSIDE. 
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This 60-ton monster is 
made up of more than 35,000 
highly specialized parts— from its 
giant 1500 horsepower engine to 
laser circuits no bigger than an 
eyelash. 

It takes a special kind of 
mechanic to master a machine 
like this. But if you qualify, we’ll 
train you to learn the Ml inside 
out. So before long, you could 
be working on tanks like a pro. 

And with the Montgom- 
ery GI Bill Plus Army College 
Fund, you could be earning up 
to $25, 200 for college or 
vo 'tech school with just ^ M 
a four-year enlistment, 

A 

Most impor- 
tant, while you’re M 
developing your 
technical skills in 
the Army, you’ll also be 
developing the discipline 
and self-confidence that can 
give you an edge. In your career. 
And in life. 

To find out more, contact 
your local Army recruiter. Or call 
toll-free: 1-800-USA-ARMY 
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AMERICAN THRILLS 



River The unique feature of the Thun- 
derhoh iMhiil the lift 'hill occurs half- 
way through the course, The I ruin races 
around a curve and glides loa hah part 
way up a long slope, w here t he ratchets 
catch and the link hell begins to pull the 
cars up toward the distant summit. 

With no lift-hill al its start. Thtmder- 
hnh seems to have been hmli backward . 
Indeed, one of its most abrupt drops is 
right at the end . Just at llic point w here 
one expects a smooth glide into the Ma- 
lkin. arid begins exulting wrlli a sigh ol 
relief that one has survived . once again 
the bottom seems to fail out of the for- 
est and the train hurtles down a 90-fI. 
drop. Passengers ret urn mg to the sta- 
tion have a unique took — a kind of 
glazed. uncertain, nervous stare as if 
perhaps. I he station ilseif might sudden- 
ly revolve on its axis and subject them 
to still one more fright . 

Originally built in 1926 and known 
js /Vri Pippin, the coaster was extended 
structurally in IS&Jf ami rechristened 
Thunderbolt. Paul Ruben told me lhal 
its designer, Andrew S Vet lei. rarely 
rode his roller coasters because he had 
a 'nervous stomach." 

That first drop into the ravine 
through the Forest certainly unsettled 
mine. Tor the surprise of its start and 
1 lie fury of its finish. Thunderbolt finish- 
es very high on the "LordyV list In 
facr. I even lei loose with an exclama- 
tion or two long after the ride was over 
and I was simply thinking back on the 
experience. 

The Beast, Kings Island, 

Kings Island, Ohio 
At every park 1 had visited, someone 
had mentioned 77ir Beast. "You 
haven't done The Beast yet?" someone 
would ask with a shake of ihe head 

This wonderfully named coaster on 
the outskirts of Cincinnati was. ai the 
time I rode it. the longest 1 74fHJ fl . i, 
highest < 141 Ft i and fastest (66 mphJ 
wooden coaster in the world. By (he en- 
trance. quaint signs in Gothic Fettering 
set l he tone for vv hat is to come. One 
reads. "The Beast Is Always Lurking In 
Ambush. ' and another. "Beware: You 
May Lose Your Eyeglasses To 7 he 
Beast." Ruben pointed out a shelter- 
like area just off the loading platform 
w here, on a red-cushioned settee, over- 
wrought riders could sit for a w hile and 
recover. While we watched, a fright- 
ened young boy was half-supported 
from the train to the settee His mother 
hovered over him. patting his fore- 
head. She turned and complained to his 
older brother. “1 told you. Charlie, he's 
big enough but he's not old enou gh for 
The Beast." 

The Beast has several distinctive fea- 
tures. Like the Thunder holt it winds 



through a forest. Ilsgrcai length af- 
fords two lift- hills, giving a passenger 
almost 4 minutes of its tortures rather 
than the uvyal minute or two At the 
bottom of both lift -hi Its is a tunnel, its 
entrance pitch black and so small at 
first sight that coming over the sum mil 
and tearing dow n l he slope, it seems 
doubtful the train can squeeze ill rough 
The black holes of the tunnels seem to 
suck I he trains into them. 

Once inside, the sounds— especially 
(he bricks — are magnified along with 
the sensation of speed, so that one sighs 
with relief when the cars burst back out 
into 1 he dappled sunlight of the forest. 

I he slope off the first lilt-hill is per- 
haps the mo.it Frightening aspect of The 
Beast. Not precipitous, it is long, very 
long, so that the train picks up speed 
and reaches the utnncl entrance like a 
runaway truck, brakes gone, all hat 66- 
mph figure. The tunnel is the first of 
fiv e along the ride, which climaxes in a 
540° spiraling descent through the 
darkness, the track twisting bach on it- 
self like a snake. 

When it was over. I would have 
headed for l he red settee myself if Char- 
lie's kid brother were not still there 

As we w alked io the parking lot. Ru- 
ben said that a famous 1920‘s roller 
coaster, the Cyclone al Crystal Beach, 
in Ontario. Canada, provided such a 
v iolent ride that a nurse, quickly identi- 
fiable in her while outfit, was on hand 
to meet ihe incoming trains. She car- 
ried smelling salts to stick under the 
noses of those unable toextricate them- 
selves from their seals. I le said l he Cy- 
clone was finally taken down because 
the Crystal Beach management real- 
ized that more people were standing 
down below watching the passengers 
going through their travails than were 
taking the ride. 

I smiled and said I thought the nurse 
was a nice touch. It is something the 
manacement of The Beast should well 
consider. 

Back To Earth: Thoughts On 
Titdlation And Terror 

The principle behind all great roller 
coaster rides is that there should be j 
succession of starting surprises — a sc- 
ries of benevolent muggings. 

Coaster designers, especially work* 
mg with steel, today can make their 
huge structures steeper, longer, and 
therefore build m greater kinetic forces: 
There is talk of hoisting riders 20 stones 
high before gravity lakes over. More- 
over, i he experience of the rides can be 
heightened with any tmmher of extra 
sensations Designers can be devilish. 
Years ago a European designer set 
huge steel mirrors above the I racks of a 
roller coaster in Got hen berg, Sweden. 
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WHEN YOU GO... 
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Amusement Park 
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su l hat riders Ivli riling down 3 sleep lii I 
would look up io see another coaster 
coming straight ;ii them lull blast! After 
j white the mirrors were removed: The 
traumatic effect on riders was simply 
too much. 

But such ingenuity is at once ihe 
charm of the roller coaster as well as its 
force of intimidation. The effect can be 
profound. In ihe summer of 1,949, a 
man named Emilio Franco stepped 
a hoard ihe Coney Island Cydane For 
years he had (Seen mule because of a 
nervous disorder On ihe second drop 
of ihe ride he suddenly began lo shriek 
along with everyone else. B> the time 
he sic pped of f l he Cyttone h is con d i l ton 
had been cured. His first words after six 
years of si lence we re : “ J fed sick . " m 




TOPULAR«ECKANJCS* MAy I 96 9 



m \Lift I HAhCW BY F irRVQ 



TOYOTA PARTS AND SERVICE 



THE PERFECT FIT: 
YOUR TOYOTA 
AND TOYOTA QUALITY 
DEALER SERVICE. 

Its, no puzzle at all to keep your Toyota running fit. lust use 
Toyota Genuine Paris and Toyota Quality Dealer Service. 

Kobody knows' Toyotas like trained and certified Toyota 
service technicians They do the work promptly and correctly using 
competitively priced Toyota Genuine Parts That's the smart way to 
protect your investment Not to mention the friendly, positive 
service experience you always receive at your Toyota dealers 

So to keep your Toyota fit with the perfect fit. remember 
there's nothing like the real thing. Toyota Quality Parts and Service. 

For more information about Toyota prod- 
ucts or service contact your Toyota dealer or call 
l-fl0O-BR33k Get More From Life . Buckle Up! 

TOYOTA QUALITY 

WHO COULD ASK FOR ANYTHING MORE! 
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AN AMERICAN 
ROMANCE 



More than anywhere else on Earth, the automobile has helped give 
definition to America and Americans , 



BY DAVID HALBERSTAM 

ME f'tkST MAiOR TRIP came in 
the spring of 1^42. I was 8 years old 
that fall and mi brother was to, 
Earlier that year my father, a doc- 
tor, had gone back into (he Arm y. He was 
by ihen stationed at Biggs Field in El Paso 
and the rest of us. having moved first from 
Mew York to Winsted, Connecticut, were 
about to join him in the new- and mysterious 
subcontinent of Texas. The trip, the first of 
many such in my boyhood, was some 2KM) 
miles. On the Rich ter scale of contemporary 
travel, it isn’t very much Today my family 
makes trips like that a ll the lime' We rush tu 
airports, board an endless scries of crowded 
7 27 s. ni h s hou Idcrs a rid el bows w i t h cq uat 1 y 
irritable fellow passengers, eat our semi- 
p I astir food, and are disgorged some 1 
hours later at a simitar airport, hoping that 
we will he reunited with our baggage. As I 
rush to a rental cur office, I sometimes look 
al my 6 -year-old daughter and ponder if 
(here is very much sense of travel left for 
her. any sense of the size of the country, and 
■ he infinite varieties of America contained 
within, and any sense of wonder. She is a 
marvelous traveler. At the age of 2 'A, she 
Hew the 14 hours to Tokyo w ithout a w him- 

F >cr. She is equally immune to the jostling 
nun fellow passengers and the turbulence 
of occasionally unfriendly skies Yet . some- 
times I suspect that (ravel itself ts. for her. 
experience w ithout experience 
Forty five years ago. a transcontinental 
trip was very different. T hat trip to El Paso, 
if I remember corrcetiv , lasted some nine 
days and it was. in retrospect, not just an 
immense adventure but a celebration — of 
our ear, of America as an endless and ex- 
pansive and always changing nation, and. 
unconsciously, of us as a family. We had 
planned the trip carefully My mother, a 
school teacher, had given us a list of possi- 



ble places that we might want to visit ami we 
were, by democratic means, allowed lo 
choose the ones we most wanted. Wescleet- 
edfwjth smut prompting, of course i Mount 
Vernon. Monti cello. Lookout Mountain, 
the Hermitage and the Carlsbad Caverns. 
My mother thereupon sent our itinerary to 
Conoco and ihev duly sent back a map of 
the Link’d Slates, our own personalized 
journey marked with a thick red crayon, 
linking Winstcd to FI Paso by way of the 
tourist attractions we selected We dutiful- 
ly. of course, purchased Conoco gas on the 
entire trip. 

The Depression had merged with World 
War 11 and we as a family were just begin- 
ning to work our way up from the least ex- 
pensive cars available to somewhat fancier 
ones That year, we owned a light green 
1 94G Chrysler which was to last us through 
the war It was solid, steadfast, comfort- 
able, and it never seemed to break down. I 
can still remember, with the odd garbage 
collector's quality of my memory . the li- 
cense plate; Connecticut LKM4. My moth- 
er did all the driving. LXspite all (lie radio 
jokes then prevalent about women drivers, 
she drove careful K and well bite was a good 
athlete w ilh good reflexes and, unlike most 
women of her generation, had learned lo 
drive white she was voung. She was both 
comfortable and confident behind the 
wheel In irulh, she was a better driver than 
mv father f though this was never acknowl- 
edged as we grew' up), who drove impatient- 
Iv. and roughly, quick to his accelerator, 
quick to his brakes and quick to his horn If 
in contemporary life I have had less of a po- 
litical problem with the coming of the wom- 
an's movement Hi an some of niy contempo- 
raries. 1 suspect it is that In much of my 
childhood, many things in our lives, such as 
this trip, which were normally the province 
of the f;ti her. became, because of I he war. 
the responsibility oi the mother. 
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/UUifuir^Jj jVctl* York -hosed author 
David Holbrrsttiin (opposite) is 
no longer a mainstream 

American motorist his early 
experiences with automobiles 
parallel those of an rrafijr 
generation. A bestsellmg 
observer of the US. auto 
industry, Halberstmu sees the 
tafc of the automobile in U r S. 
society, as well jis in his own life, 
as uniquely central. Ami even 
though some of the names have 
clumgedt he helirres the romance 
is far from owr 
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AMERICAN ROMANCE 




'"We grew up 
imagining much of 
what was neiv and 
exciting through the 
prism of the car." 



FRANKLIN 
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She was, of course, more than 
a driver on those (rips. She was 
cour guide, group leader 
and inventor of games. We 
played not just Twenty Quesr- 
lions and Animal. Vegetable, 
Mineral, but our own games, in- 
cluding License Hates in 
which we competed for 
the better license-plate 
collection Weeach got al- 
ternate cars, and the winner 
was the one who could as- 
semble the greatest variety 
of states m a given period 
She was also arbiter of all disputes t no more 
lhan 10 a day ) and she did this while hiding 
what must have been her own immense fear 
of taking a young family to a new, tempo- 
rary home she had never seen, in a city 
where she knew no one, to join a husband 
who in those fretful days would rarely be 
home and would soon be shipped overseas. 
Travel was comparatively primitive in those 
days and all the more exciting for that . 

There were no superhighways, just old- 
fashioned roads, good ones 10 be 
sum. compared to (he America 
of the 70s. Billboard adver- 
tising was relalively new, 
and Tor any young child, 
the Burma Shave signs 
f "Don't Try Passing, 'On a 
Slope- Unless You Have/ A 
Pcriscopc/Burma Shave’’ 
were among the most memora- 
ble sights of a trip, and we forced 
our mother to slow down every lime we 
came to one. We. my brother and I. haled 
staying in the many rooming houses which 
marked our itinerary, converted old homes 
which seemed to us dark and gloomy, 
houses in which, I remember, too many 
shades had been pulled down for far loo 
long We vastly preferred ihc small down- 
town, hotels, themselves soon to be an offer- 
ing to a new and modem highway system 
with its bypasses of downtown areas. 
Above all. we loved the motels which were 
jusl beginning to spring up. Tourist cabins, 
they were still more often than not called. 
We loved the sense of privacy of being once 
in a place which was ours, as if after travel- 
ing all day we had found a place which was 
our home. 

T HERE WERE ALMOST no fran- 
chised food restaurants in those 
days, except perhaps the Howard 
Johnson chain A journey of that 
size, for any child is, I think, part excite- 
ment and pan terror as wcfl, My brother 
and I expressed our terror w ith the wariness 
with which we ordered food On the road. 
We did not lightly experiment . We ale more 
often than not at diners, which were still in 
those days converted railroad ears — our ex- 
periences Winsted had taught us that these 
were places in which we were comfortab- 
le — and we ordered what we knew best. 




food that was safe. So we went through that 
trip y t tcmatcly ordering t he roast beef sand- 
wieh . the beef stew or l he chicken special at 
an endless selection of diners marked along 
the roadside. My mother believed in the old 
axiom that truckers knew where the good 
food was and we faithfully looked for Targe 
numbers of trucks parked outside those din- 
ers. Ma’s or Woody's or Hap s (25 years tal- 
er I heard the great axiom of Nelson Algren . 
“Never eat at a restaurant culled Ma s. never 
play poker with a man called Doc. and never 
sleep with a woman who has more problems 
than you do. ") 

T HE POINT OF THIS was that the 
car was at the center of travel for 
my generation, as much a symbol 
of freedom and advent ureas it was 
orfunclion. What we were experiencing was 
something new in the modem world — the 
civUizylion of the road, a love of the high- 
way and a belief that it would breakdown 
barriers of isolation and take us to some ex- 
citing place and result in something won- 
derful which we had never done before. My 
brother and I learned then how hig the 
country was. that we could adapt to 
ddfcrcnl places, that there was 
I i 1 1 Ic to fear and m uch to enjoy 
by traveling through our na- 
tive land. So it was that 
nearly 50 years ago we 
grew up by imaginin 
much of what was new an 
different and exciting 
through the prism of the car 
and its uses. 

When I was young, the car took us to our 
dreams. That is. I think, a relatively typical 
generational story. 

Certainly that connection between travel 
and adventure is a critical part of the Ameri- 
can love affair with the car. That, and the 
freedom which, from the very start, the car 
offered to the average American. For 
America, in this regard, is different. Its af- 
finity for cars is. 1 think, unique, m part a re- 
flection not just of its size, but every bit as 
much a reflection or the independence of its 
people, l heir desire for mobility, not just 
physical ly but socially, and their constant 
need, generation upon generation, for a 
fresh start. It sets this nation apart from 
others. There is no doubt that the very size 
of America made the car more important 
here than in Europe. There was more need 
for it, and more land to explore But cer- 
tainly as well, it fit the nature of the peo- 
ple— restless, independent, less rooted lhan 
other people, more often than not already 
cut off from the land— and altitudes and 
customs of their fathers. Americans were 
from the start more willing, indeed anxious, 
to try new things and go new places. In addi- 
tion. particularly with the coming of the 
first Henry Ford. America became the first 
industrialized society with a mass culture, 
and no particular item marked the entrance 
of an ordinary citizen into full membership 
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urn first to the KOA Trip Kit. Its a special 
information packet that will be your 
guide to some terrific family 
travels. ▲ Travels as short and 
sweet as a weekend, or as long 
and wonderful as the two- 
week-pile- into-the-station- 
wagon trips you remember from 
your childhood Travels where the Great Outdoors are 
the best part of the trip. Travels that make memories ^ 
without costing a fortune, a As simple as a sleeping bag. You 
could bring an RV^^a tent to stay at KOA But all you really 
need is a sleeping^^Bbag and some picnic supplies. Our cozy Kamping 
Kabins wil^! 9 fl keep you warm and safe and dry 
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Billings, MT 19114 . 






Send for the KOA Trip Kit 
"Vou ll learn more reasons why KOA is a great place to 

check in to. m ^ 1 - 800 -TRIP-KIT 



Start making memories. 

OH tolhfict nr send us thr coupon along 
with M 9^ i to cover postage and handling: 

| &od well send you 4 KOA Trip Kit con 
rang a KOA Directory and fcjjd Ailu, 
nty nf special discounts and olfen* good 
I KOA Klinpgfourkds RV rental mtorma 
and discounts, and camping and travel 
rodua matmifectuncr s coupons 
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"The 'car meant 
that my 
grandfather 
was not limited 
to s faying 
where he was 
doing poorly — 



he could move 
on, and try his 

luck 

again." 
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in the mass society. Hunt he purchase of an 
automobile. 

Fifty and 60 years ago, ordinary Ameri- 
cans were buying cars in the waj that much 
of the rest of the developed world is just be- 
ginning todo today. 

By contrast, up until very recently in Eu- 
rope. it was an elite thing, the property of 
the rich. A European did not drive a car as a 
necessity, he drove it as a high sport. A Eu- 
ropean bought a car as he might buy a fine 
horse, a blood thing. 1 1 c always though! the 
car should fit his spec if ica lions, not those of 
the mass. In Japan, for example, it s differ- 
ent again There, ii's not so much mass or 
elite. as il is fantasy. The Japanese owner 
wants a beautiful car to admire and have his 
neighbors admire in turn, for he is not un- 
aware of the status involved. So he goes out 
and buys something, often something he 
can barely afford, and then he takes exces- 
sively good care of it. polishing H relentless- 
ly. and he dreams of driving it without the 

E rcssure of heavy Tokyo traffic. But that's 
ard todo in Japan. So he goes back to pol- 
ishing it and dreaming about il and he ends 
up loving it just as much in his own wav 

UT IN THE United Stales, it is 

much more down to earth, and in a 
way a less romantic 
Love affair. I 
has been a mass vehicle 
almost from the start here 
and with the coming of the 
Ford V8 in 193 1 . power was available to the 
average person, He could buy a ear thill was 
not very expensive and blow past a luxury 
car on [he road. It changed the way we think 
of our lives. Here, because of the car. we 
have grown up with the instinct for mobility 
and with a sense of being less class dominat- 
ed for the past 75 years. 

Soil was in my own family. My grandfa- 
ther, who was an immigrant from Eastern 
Europe, was the first member of the family 
to drive. Like many men of his generation 
who lea rned la ter rat her l h an ea rl icr of ca rs . 
he at once loved his car and feared il, and 
drove as if in conflict with the machinery al 
hand. His impudence suitably annoyed his 
wife, Sarah Halbcrstam, after one early ride 
with him wherein she watched him shift 
back and forth and finally said to him, 
“Harry Halberstam. if you don’t leave lhat 
stick in one place and slop moving it 
around. I'll never drive with you again ." 

But the ear meant that he was not limited 
to slaying in a part of the country where he 
was doing poorly, and he could move on. to 
another small town, and try his luck again 
With that early mobility, he tried with vary- 
ing degrees of success and failure a number 
of small (owns before settling mTorring- 
ton. Connecticut. My father once told me 
when I was very young {and dearly under- 
whelmed by my grandfather's driving abili- 
ty) that 1 should understand that the car. of 
which my grandfather was so proud, had 
not merely transported him to different 



places, it had made him feel more American, 
more a citizen of this land than a refugee 
from the old one. It was in some way akin, 
my father was saying, to citizenship papers 
for a man of my grandfather's generation. 
By contrast, my father, born in this country 
and on the eve of this century ( he was 17 
when Henry Ford invented l he Model T), 
was much more at ease with cars. Before he 
and my mother had children, he was some- 
thing of a dandy, and spent far more than 
his budget nominally permitted on the vari- 
ous snappy models of that era. As his family 
responsibilities increased, he inevitably 
turned to more sedate models. 

' GOT MY FIRST license in 1951. My 
own ears were al first functional. They 
came to me off the used-car lots in Wa- 
. lerbuiy where my Uncle Moc worked , 
and they were deals, more or less. There was 
a series of them and they cost, if memory 
serves, about $150 each and if I was lucky, 
patched and rc patched, they would last a 
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year or two, They were just short of being 
wrecks and not quite old enough to be clas- 
sics. I loved the funkincssof them. 

When I graduated from college in 1955, 1 
bought, for my trip to Mississippi and the 
beginning of my professional career, a 1946 
Chevy. It was a won- 
derful ear. unadorned 
and straightforward, al- 
\ ready getting on in years, 
but an honest car 
which pretended to be nothing but what it 
was. It lasted me three good years during 
which 1 ran it extremely hard. It was every- 
thing acar was supposed to be and when J fi- 
nally turned it in, t did so with a certain 
sadness. That was in 1958, and I had be- 
come quite grand, or at least as grand as a 
young reporter making $95 a week can be. 
For the firs! lime in my life, I was doing 
what millions of Americans had done be- 
fore and would do after me I was defining 
myself in terms of what t drove. For in that 
period, I was working as a reporter in Nash- 
ville. Tennessee, which, with its endless 
winding country roads, was a wonderful 
place to drive, ft' was also a time when De- 
troit was obsessed with physical opulence. 
Bigger was always better, t wanted more 
than that, or perhaps more accurately, less 
than that . The American ears of that era 
gave me power which J could not use, and 
denied me performance and handling I bad- 
ly wanted. 

Besides, there was my statement. I was 
not ordinary. I was not conventional. And I 
did not want to be predictable. I was not 
truly eccentric, mind you, but my job was 
different, my hours were different, my Ca- 
reer was not about money and traditional 
reward . So il was that one day, somewhat to 
my own surprise 1 walked into the show- 
room of a Sports-car dcatcr. and bought my 
first sports car— a 1952 MG TD It was a 
beautiful car, classic in its lines from the day 
it was born, designed as if to be a collector's 
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The 1989 Dodge Raider, It’S everything youd ever 
expect from a rugged import sport utility, It'S 
also a lot more than you'd ever imagine. An 
available new fuel -injected V-6. On-demand 
4WD. Inside, a wide range of 
amenities like wall-to-wall car- 
peting and bucket seats turn 
this tough 4x4 into a smooth, com 
fortabie pleasure craft. So when it comes to standards, our Raider leaves every 
other Japanese 4x4 in the sticks,* And that's tough luck for the competition. The 
Dodge Raider, Because when you're really tough, you know it. 

"Riised on SB cofirptirtlttw data |'B9 tDrnpttitiw data incofriptalit at limit of printing U BUCKJ_£ UP FOR SAFETY 
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Hem. If short or pure power, H was 
nonciheless a pleasure lo drive. I was 
no! by any means Ihe true sports-car 
buff. I did no! drive in rallies or any- 
thing like that. But I loved being an tire 
tar. loved the feel of it on a twisting 
road, loved surprising the bigger, 
heavier ears which could not handle 
those roads, and passing t hem wilh lit- 
tle open room J loved the way ii han- 
dled , and I liked ihc secret pleasure of it 
all, the way it made me feel about my- 
self, 

Jn time, as a good American. I grad- 



uated upward. In late 1 959, a friend let 
me handle his TR3 and J was immedi- 
ately dumbstruck. Here was the per- 
formance of the MG with far more 
addiEional power. ! immediately went 
out and traded the MG fora used Tri- 
umph. That was step two in the cumu- 
lative self-definition. I was now 
somewhat more openly advertising 
myself. 1 was not someone who blindly 
saluted Detroit or accepted what Madi- 
son Avenue wanted. I made my own 
choices. I did nol have them made for 
me If there were better things out there 
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More Than World Glass, 
World’s Best! 

While other firearms companies new technology, quality control 
tell of their history, Roger Is and extensive testing, 
making history with new design, 
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in life, even if they were made m distant 

C laces, I wanted to sample them. I 
jved that car. 1 drove it everywhere I 
went. In 1960 1 covered Estes Kcfau- 
ver’s last race for the Senate in Tennes- 
see and he went Eoevery small hamlet in 
Tennessee and I drove along right be- 
hind. Sometimes, it seemed lo me, my 
car attracted more altcnlion than the 
candidate. If the I'D was tome more of 
an idea, a pleasant fantasy of sell-defi- 
nition. then the TR 2 was more clearly a 
piece of machinery. The power was al- 
ways there, waiting to be summoned 
Recently, another magazine asked me 
lo think of my favorite year in the past 
30. and 1 did. It was i960, my Last year 
as a reporter in T cnncsscc. There was a 
rare symbiosis between my job and my 
leisure time, and when I think of that 
year, ] think if not first, then at least of- 
ten, of that red TR3 By 1961 I had 
joined the nines, gone to the Congo, 
the Triumph was sold, and when I re- 
turned I lived in New York. The days in 
which cars gave me pleasure were over. 

I DID. TO BE truthful, own one 
car during the ensuing years, 
which was in Nantucket where I 
have a summer house. It was an 
aged Jeep. The floor and roof were rot- 
ting, and the ignition system rarely 
worked on damp and foggy days 
— weather in which Nantucket 
abounds. The Jeep had been something 
of a family joke for years, purchased in- 
expensively, and maintained expen- 
sively for years. In Ihesummcraf 1983, 
my wife insisted shat it was time lo get 
rid of it {which I did for $300 to a 
semiwary college student, who told me 
on ihe dav oft he sale that he had 
dreamed the night before that l had 
raised the price to S2Q0G). 

S O IT WAS that we chose a re- 
placement: a small car, prefer- 
ably inexpensive, to be driven 
a limited number of months, 
and a limited number of miles a year. 
We wanted good dependable transpor- 
tation at a reasonable price. We decid- 
ed to buy a used 1979 Ford Fiesta from 
a friend for $3500 Between the time of 
the agreement and the delivery of the 
car, our friend hit a deer. The price 
came down lo $3000 for a deer-dented 
Fiesta. It is a car J immediately fell in 
love with. Handling It was, for me, 
more like handling the TR3. Last sum- 
mer. our family needed even more 
automotive space and wc bought a sec- 
ond car. a hrand-nc w Jeep Cncrokee. 
Again, I am surprised by now much J 
like it. It handles well, drives easily, is 
exceptionally comfortable on the 
beach, gels surprisingly good mileage 
on the highway. Even more. I like its 
looks. I have, as I did some 30 years 
ago, a sense of a car that has simply 
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How one air conditioner 
handled the heat in 
the toughest challenge of all 



by 

General Chuck Yeager, IMF Ret. 
Test iV/of 



T Sie folks at Bryant say 
they've got a pretty fine 
air conditioner in their 
new Reliant. But I don’t believe 
we should take t heir word for it 
Sure, they built it from top- 
quality materials, constructed 
the compressor valves out of 
hardened steel, the exterior 
valves from brass, the cabinet 
from galvanized steel. Then 
they checked it out and re- 
checked it out in one of the most 
sophisticated air conditioner re- 
search facilities on the planet 

Mother Nature’s i^ah 

Next, they torture-tested Lhe 
Reliant, set It out on the beach 
and just left it there. That may 
seem strange but you see, they 
figured if it could stand all that 
salt air, it could stand the condi- 
tions in your backyard. 

One More Test 

But no matter hew much they 
did in the lab, Bryant’s engi- 
neers couldn’t be really sure 
the Reliant air conditioner 
would do the job till it laced a 
real live challenge. 

It had to [muss the toughest 
challenge of all: the Yeager test 
Nothing too fancy, just me, 
a comfortable reel filer and a 
scorching hot day. See, I don't 
much care how it did in the 





And I’m gratified to report 
that all of the quality of the 
Reliant air conditioner show's 
in its operation. 



lab if it can't take 1 the sweat off 
my brow: 

Let me tell you, I’ve tested 
jets for the Air Force lor quite 
some time and I know high 
technology and good engineer- 
ing when I see it 
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Thumbs Up 

Its quiet (purrs like a kitten), 
efficient dependable and built 
to last. Thai means it'U get you 
cool and keep you cool. Where 
it really counts, the Reliant 
proves it has Lhe right stuff 
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The right stuff 
to last. 



If you'd tite 
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wonderful lines, and that someday peo- 
ple will loot back and: call a classic. 

I am like other customers now. 
shrewder, and belter educated about 
the market, with more option's, in an 
age when class lines and tastes have 
been crossed, recrossed and merged 
Young blue collar workers drive Saabs, 
a car which should be ihc preserve of 
the \ 

ON FREY, a friend of mine 
who was one of the key men 
behind I he original Mus- 
tang back in 1955. and now 
works in Chicago, has seen a compara- 
ble crossover: suburban upper-middle- 
class Evanston housewives driving 4- 
wheel-drive Cherokees, machines 
which were built to ford roiuddv 
streams in Wyoming, and which wifi 
gel far less mud on them in suburban 
Chicago, but which in some way make 
(he driver Ted heller about herself or 
himself. 

“You figure u oul These really arc 
respectable housewives — ihc incomes 
in the homes are over S 100,0(9(1— and 
by the charts these ladies are supposed 
to he driving BMWs or Volvos," he 
says. 

As much as anybody I met during (he 
five years I worked on my book about 



Detroit and Tokyo, Don Frey, who is 
now the head of licit & HowcJi. is a man 
who loves machinery. He is a survivor 
of what now seems to be a dying breed 
in America— (he automotive linkerer. 
the sons of farmers who, in a poorer 
age, fashioned their own replacement 
parts in makeshift workshops set up in 
bams or garages. At Ford, he was leg- 
endary for his obsession with the ma- 
chinery of cars. Recently, we had a 
drink together and 1 asked him if he had 
any regrets about any cars he might 
have bought during his lifetime and 
then failed to buy. 

“Oh yes,” he said, "most assuredly. 
When f was at Ford. [ drove a GT-40 
for about a vear. It was the road version 
of (he Fora car which won at LcMans 
in 1966. ft was a beautiful piece of ma- 
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ch incry — for someone like me, (he per- 
fect advertisement for yourself. It told 
ihc world how much 1 lined ma- 
chines — it was the ultima le engineer's 
statement. When I drove u I was saying 
that t knew what fine machinery was 
and I could afford it. 1 think f could 
have bought it from the company for 
about S50O0 li would be worth mini- 
mally $100,000 today — and I shake my 
head at the thought of the pleasure I 
would have had from it. 1 mean. I could 



have just put itin Cosmo! inc and wail- 
ed. I didn 1 doit. The funny thing is that 
1 knew ] was making a mistake at ihc 
time, knew the moment I passed up the 
deal that I was doing the wrong thing 
1( fitted who 1 was and who 1 wanted to 
be just perfectly." 

THOUGHT for a moment 
about cars I'd seen, and wanted in 
that way. 1 let my secret self take 
• over, the secret self which had 
once propelled me into a showroom to 
buy an MG and a Triumph. If 1 were 
living somewhere other than New Y ork 
City where a car mattered, where you 
could drive it daily with true pleasure, I 
(bought, scumg the ground rules first 
Visions of the great showrooms of (he 
world flashed in front of me. A Jaguar. 
I thought. 1 lectured out in California 
recently and I was driven around in 
one. God. I loved it [ felt I had gradu- 
ated and gone to a higher level of life. 
It's funny. I used to hate them. Back 
when I owned the TD and the TR3, I 
thought they were heavy and that you 
virtually needed a brother-in-law as a 
mechanic to keep them running, 

Bui its different now. and it seemed 
as I paused, owner of an 3-year-old 
dccr-dentcd Fiesta and a 1 -year-old 
Jeep, so right for me. m 







“Hie Sailfish 255 knifed through rolers 
nke a Mercedes of the water.” 



"It's easy to see why Grady- Whites are limited 
production boats." POPULAR MECHANICS editors said, 
"(the. i combination of careful design and outstanding 
performance make it the boat our test team would most 
like to take offshore for trophy billfish." 

Rated first In POPULAR MECHANICS’ recent 
comparison with four other popular offshore boats. 
Grady- White's Sailfish 255 drew more raves. "Excep- 
tionally soft re-entry,” "superb attention to detail," and 
"its chines threw salt spray well away from the cockpit" 
were other comments from the editors. 

ft’s clear that our Sailfish 255 impressed the 
POPULAR MECHANICS editors. But the results were no 
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surprise to us. As offshore fishermen with 30 years 
experience in boatbuilding, our design team knows 
whats needed and how to build a boat that really 
performs rn offshore waters. 

And you can find out for yourself how a limited 
production Grady-White performs. Just visit your 
Grady White dealer. 

But hurry. With reviews like this, they won’t last long, 

limited production. State of-the-arl. 

GRADY-WHITE BOATS 

P.0 BOX 3537, GREENVILLE. NC 27335 1 9191 752-2 M 




A JUI 

American 

Adventure 



MADE IN 
THE USA. 



Shaping wood , blowing glass or bending metal , Americans are 
leading the world in important areas of old-world craftsmanship. 



BY WILLIAM HOFFER 

OME SAY THAT craftsmanship 
died m 1913, when Henry Ford in- 
trod need i he concept of the assem- 
bly line, when quantity replaced 
quality as the goal of (he production team. 
But. in irulh. craftsmanship never died— it 
merely went underground Today, it isdiffs- 
eull to find and view examples of vintage- 
style craftsmanship, but the rewards of the 
quest are satisfying. When you have the op- 
portunity to witness modern American 
craftsmen plying I heir intricate trades, you 
gain a new appreciation for that portion of 
the human soul that cries out for excellence 
Look at a craftsman as he labors over his 
wood, metal, glass or other material and. at 
first glance, your attention will be drawn to 
the hands. But you have to look deeper. The 
work of the hands is merely the outward 
manifestation. True craftsmanship is a 
journey of the spirit. 

Consider these views: 

"We don t make them like they used to," 
argues William J. Morgan, ow ner of Mor- 
gan Marine in Silver Bay. New York, pro- 
ducer of Hacker Craft pleasure boats, "We 
make them belter." 

"The one word that's most important is 
pride" contends Billy Thompson, president 
of While Post Restorations in White Post, 
Virginia, arguably the nation’s premier re- 
st ore r of an t iquc a nd classic au lomobi les 
James Krenov. who both practices his 
craft of woodworking and instructs others 
at his school at The College of the Red- 
woods in Fort Bragg, California, declares: 
"I think the thing that personifies the work 
that people like myself do is that we arc, in- 
deed. amateurs. In other words, we work 
the way wc want to work, trying to express 
something personal." 

If you wend your wav to the village of 
Lake George in upstate New York and head 



north on Route 9N for 20 miles or so. just 
past Sabbath Day Point, you will happen 
upon the unassuming sign of Morgan Ma- 
rine. Bill Morgan would like you to call for 
an appointment first, hut then he would he 
happy to show you how a handful of mod- 
ern-day technicians are fashioning mahoga- 
ny dream boats out of a special combination 
of nostalgic style and modem materials. 

John L. Hacker, who Once worked along- 
side Henry Ford in a machine shop, look a 
divergent route from the originator of mass 
production Hacker became a premier na- 
val architect who designed a number of 
Gold Cup winners, but was best known for 
his handcrafted runahouts A long sweep- 
ing bow. impeccable brightwork and an 
abundant use of chrome were the trade- 
marks of Hacker Craft, known in its day as 
"the Stein way of Boats." 

Bv the time Bill Morgan was growing up 
in Cleveland. Hacker s creations were al- 
ready champions. He experienced spasms 
of ecstasy when his father bought a 26-fi. 
Hacker direct from the factory. A boat nut 
from the beginning. Morgan enjoyed suc- 
cess as a racer tin hts final year ol competi- 
tion he won 34 out of 36 heats) before he 
bought his boatyard 30 years ago. and his 
fascination Led him into the task of restoring 
and/or copying some of the old champions. 
He is the proud owner of 36 Best of Show 
awards for his antique craft, and the ones 
that seemed to capture the most attention 
were the Hackers Morgan decided, "Why 
not create updated versions for (hose who 
would still yearn loown one?" He obtained 
the rights to the Hacker Craft name and set 
to work. 

The trick is to combine the best of the past 
with the best of the present and mold them 
via the craftsman's hand into a thing of both 
beauty and utility. Morgan has improved 
upon Hacker's original design by adding 25 
percent more frame and twice as many floor 





Au ifroT William H offer 
(opposite) ami Out craftsmen 
of Morgan Marine, where 
reproduction runabouts of the 
1920s art painstakingly 
assembled* Modem materials and 
updated powerplants have 
improved upon, but net 
completely surpassed, 
yesterday's boatbuilding 
techniques Crafting glass objects 

(above} is $tfH faithful to ancient 

methods at Steuben Glass. 
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Careful research and meticulous 
u'nrknsanMp fcnngn T $]$ 
Babcock back la life at White 
Post Restoration* 




Form meets function in the lines 
of a Hacker Craft, under 
construction at Morgan Narine. 




Guided by a patient hand, a 
crystal base takes shape during 
final polishing at Steuben Gtass- 



timbers. This allows for the use of a modem 
powcrplanl, larger than the original could 
tolerate Other modern amenities include a 
more maneuverable steering system . 

A Hacker begins as a twinkle in Bill Mor- 
gan's eye, and as a 2x4 while oak keel laid 
out upside down on a jig. On lop of the keel, 
workers interlace a skeleton of 1x3 sawn 
white oak ribs. The inverted construction 
position allows one to view the decp-V of 
the forward pan of the hull, which softens 
grad ual ly to a 9* dcadrtse an he t ra n so m . 

Once the skeleton is put i needier, an intri- 
cate triple-layer sheathing of W-in. Hondu- 
ras mahogany skin is set into place. A key 
and hidden improvement is the use of an ep- 
oxy system to encase the entire hull. ‘ The 
wood isn’t going to dry rot,” Morgan 
claims. “Moisture never gels toil." 

W ORKMEN SUCH AS Pete 
Fish and his younger brother 
Wayne labor to lay the triple 
layers with care, so that they 
will conform to the necessary sleek design, 
buff up to a mirror-like polish, and adhere 
to the specifications of the Morgan Marine 
guarantee against leakage. The first two lay- 
ers are set at cross-diagonals to one another, 
stapled into place so lhal the epoxy can take 
hold and bind them like welded metal. The 
third layer is applied lengthwise, in elongat- 
ed panels. 

Modern Hackers are faithful to the old 
design configurations, but they boast pre- 
sent-day amenities. The mahogany finish 
radiates the glow of anywhere from I2io 17 
coats of hand-rubbed varnish, and the 
deep, red-brown hue blares: I am something 
special. Butter-soft leather upholstery, 
dyed to a deep "croupier green, 1 ' chrome- 
plated brass fittings, and alt other accoutre- 
ments arc spanking new and shiny. 



The 30-fl. Hacker, which can scat 1 1 peo- 
ple. js powered by a Crusader VS 454-cu - 
in engine that produces 350 hp and kicks up 
a top speed on the upside of 5® mph. That is 
faster than the original Hacker, which could 
accommodate only a 200-hp engine, but 
just as smooth in its ride, thanks to a mod- 
em steering system. 

When a Hacker Craft pulls into a marina, 
old salts turn their gazes upon it immediate- 
ly. recognizing the undeniable evidence of 
the craftsman’s touch. 

F ROM LAKE GEORGE, if you head 
south on 1-87 to Albany, then west 
on 1-88 to Binghamton and thence 
onward past Elmira, you will pull 
into the town of Coming. New Y ork. to wit- 
ness the ballet of the glory hole “ Here, at 
the Steuben Glass Factory . you can view the 
an of glass making, one of the purest forms 
of craftsmanship, practiced today essential- 
ly as it was 3500 years ago. Named after the 
county in which it is located. Steuben was 
founded in 1903 by Frederick Carder, and is 
now owned by Corning Glass Works 
A hundred craftsmen ply their ancient 
trade at Steuben in full view of the public, 
and the center of activity is i he glory hole, or 
reheating furnace. There arc six in use, and 
each circular furnace has four inlet doors, 
allowing as many as 24 teams to work at 



once. 

Underneath the glory holes, in a base- 
ment level not on view to visitors, the pro- 
cess begins with a fundamental ami 
characteristic theme. For a craftsman to 
produce the finest work, he must utilize the 
finest materials. Pure sand, imported from 
Africa, is mixed with alkali. Lead and cullet 
(shards of glass from the same formulas. 

damaged in production or rejected by in- 
spectors) The lead is a critical component 
of this primordial 'soup," Since 1676. crys- 
tal, universally regarded as the finest form 
of glass, has been made with the addition of 
lead to enhance its brilliance, weight and re- 
flectivity. 

The components are heated in a melting 
furnace and stirred constantly with a plati- 
num spatula, which imparts no impurities. 
Each hour. 24 times daily, a sample is taken 
to be examined microscopically. Three 
times a week, the samples arc subjected to 
much more rigorous scrutiny, such as X-ray 
spectroscopy 

The glassmaking process begins when a 
“gaffer directs a "gatherer’' to obtain a sup- 
ply of molten glass. Watch closely or you 
will miss the subtleties of a trade learned 
only through patient apprenticeship 

The gatherer approaches the holding 
oven, where the molten glass soup has been 
lifted mechanically to the shop floor. To 
create the specific piece called for by Steu- 
ben designers, the gatherer obtains the pre- 
cise amount of the “gather" by specifying 
the pouring time, in seconds. A smooth in- 
candescent, orange-red stream pours into 
his mold. 
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Far years, k nowtedgeabk* f Taftsmen 
have l.ven getting it nghl the first time by 
relying on our products 

For example, DAP® '230'* Sealant 
offers I he caulking performance of a sili- 
cone tab-rated to lasl for : -k.) yeans, yet il 
guns paints and deans up like a latex 
DAP Fast 'it Final* Speckling sticks 
tight, lods like butter, and cures ready to 
paint in an hour or less without sagging, 
cracking or shrinking 

And DAP ' 33’“ Glazing will adhere 
securely tt i glass, metal, wood and minted 
surfaces, forming a smooth, flexible seal 
that resists both water and weather 

So instead of looking for trouble on 
your next repair or construction protect/ 
just look for the DAP logo 
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PTAMH WKiV 






OFTI^lfPvWXlKPHOTO PM PHOTO BY BEC 



MADE INTHEU.S.A 




fames Krrnozr and his team of 

artisans re define the craft of 
woodworking at The Coileg? of 
the Redwoods, 




One KttnOV creation, 
"Waikaraund/* ftfmMflrs stifle, 
substance and utility in a work 
of high art. 



When the gather arrives at the glory hole, 
the exotic work begins. Henry Ford not- 
withstanding, for more ihtm 3 millennia, 
man has not determined a method to mech- 
anize the process. Fine glass work must be 
created by hand. 

The ga her holds t he gat heron t h e e nd of a 
long sted rod. periodically tripping a dead- 
man switch lo open a door to ihe glory hole 
a nd t hrusi i ng l he gal he r i n sid e to maintain a 
workable malleability. Working from draw- 
ings and specifications created by Si cube n 
designers, the gaffer manipulates the rod 
like a baton, rolling, tossing, bending, to 
maneuver the hot glass into the desired 
shape. Preset calipers help assure conformi- 
ty with the design pattern. The gaffer checks 
constantly for seeds (air bubbles), stones 
(specks of contaminant matter) and cords 
(fault lines). 

W OODEN PADDLES and steel 
tongs (jacks) fashion the piece 
further. At one side of the 
room, a gaffer pulls a gather 
from the glory hole. It is a solid piece, about 
12 in. long and 3 in. thick, molded into the 
cross section of a 5-poim star. He eyes it 
with care, judging the consistency, waiting 
for the arrival of the precise moment. Sud- 
denly he thrusts Ihc hot mass upward, twists 
his wrist lightly, and the thick column of 
glass bends over into a delicate spiral. 

Another gaffer places the cool end of a 
sted rod to his Lips. CTheeks puff as he blows 
a bubble into the center, creating a hollow 
vase. 



creative pan 

Ni 



A third gaffer calls to a gatherer for a tiny 
globule of molten glass lo be added lo her 
working mass. She indicates the point of 
contact. The gatherer sets Ihc glass bit into 
place, the gaffer snips with shears, and sud- 
denly a delicate glass mouse is endowed 
with a minuscule ear. 

The end result is an advertisement for hu- 
man pride. Unlike any mass-produced 
product , no two pieces of Steuben glass are 
ever exactly alike. Each reflects the charac- 
ter and idiosyncrasies of the particular team 
of men and women who took the time and 
creative pains to fashion it 

‘OW HEAD DOWN U S. 15 to 
Harrisburg. Pennsylvania, 
south on 1-81 lo Winchester, 
Virginia, and jog over to U.S, 
340 in the direction of the unincorporated 
town of White Post. When you reach the lit- 
tle crossroads, design a led by a replica of the 
original while post . placed there by a young 
surveyor named George Washington , drive 
another 250 ft. south, turn right, and you 
have reached the spot where a community 
of about 20 craftsmen band together to pro- 
duce superb restorations of antique auto- 
mobiles. Tiny iiltle White Post 
(approximate population 200) has devel- 
oped such a reputation as a mecca for crafts- 
manship i hat . last October 15, an incredible 
total of 45,000 visitors jammed their way 
into town for what has become an annual 
festival known as White Post Celebrates. 

IT you don't like crowds, come any other 
normal working day to take advantage of 
the free lours, but you might want lo call 
first . This is a renowned, but small opera- 
tion. and on occasion there is simply no one 
available as a guide. 

The eye of this craftsmanship hurricane is 
Billy Thompson, who sports a handlebar 
moustache that is, itself, an antique restora- 
tion. Thompson founded the business in 
1958 when he took over a 4-bay garage and 
tractor repair shop from his father. "I knew 
in order to expand I had to offerthe custom- 
er something really special "he notes. "And 
what K realty special here is the quality of 
workmanship and the pride in workman- 
ship." 

Often the task begins with what ihc team 
refers to as a "basket case.” that is, the rem- 
nants of an antique auto that may arrive in 
thousands of pieces. Six to \2 months later, 
when the job is completed, the White Post 
team will have disassembled, cleaned, re- 
furbished, retooled or replaced some 50.000 
separate components, down to and includ- 
ing every single nut and bolt, enroute to the 
goal of bringing the auto back lo the condi- 
tion, it was in when it left the factory. 

Take , for example. The 1 9 10 fJabcock, 
which came to While Post in 1987 and is 
only now nearing completion. The job was 
turned over lo Greg Gone, who freely ad- 
mits that his passion is brass era cars and 
who has achieved the delightful status of 
meshing work and hobby 
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